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There’s a long history 


of quality control 
back of the CANCO oval! 


Every container that bears this famous trademark is 
manufactured under a comprehensive quality con- 
trol program. Many years ago, American Can 
Company established a policy of highest possible 
product standards. Today it is a Canco tradition. 


Quality control men in the many Canco plants 
throughout the nation assure Canco customers of 
highest quality containers, be their requirements 
large or small. Such outstanding day-in, day-out 
dependability plus the newest and best in packaging 
ideas keep Canco first. 
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‘ Write for Samples of our 
Fine IMITATION BUTTERSCOTCH FLAVOR 
ba and our Complete Catalog of 
j Liquid, and Dry (FLAV-O-LOK) 1 
Flavors. 
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IN THIS ISSUE- 


THE TECHNICAL ARTICLES IN BRIEF 


Fortification, lysine Bread 


The fortification of bread with lysine. IV. The nutritive 
value of lysine-supplemented bread in reproduction and 
lactation studies with rats. R. Culik and Hans R. Rosen- 


berg 


The nutritive value of a diet based on white bread contain- 
ing 6% nonfat dry milk was compared with that of a diet 
based on a similar bread but baked from flour supplemented 
with 0.259 L-lysine > HCl. The comparison was carried out 
with groups of rats maintained on the two diets from wean- 
ing until death and which were bred until fertility ceased. 
The first litter of the parent generation on each diet was 
raised to maturity and then mated. In similar manner the 
comparison was carried through 5 sucessive generations. 
Lysine-supplementation of the bread improved reproduction 
and lactation performance considerably and uniformly 
throughout the 7 litters of the parent generation and all 
successive generations. Although this performance was 
similar to that of animals maintained on stock ration, the 
breeding performance of the animals maintained on the 
commercial bread diet was poor and decidedly inferior to 
that of the animals maintained on the lysine-supplemented 
bread diet. Use of a flour supplemented with 0.25% 
L-lysine * ILCL produced a bread which when used as the sole 
souree of dietary protein resulted in normal or near normal 
reproduction and lactation of rats. (See page 169). 


Chemical, organole ptic evaluation 
Nitregen-fertilized peaches 


Canning quality of elberta peaches as affected by nitrogen 
fertilization. Gi. H. Carter, D. W. Ingalsbe, A. M. Neubert, 
and E. L. Proebstine, Jr. 


Nitrogen fertilization in the range studied delayed ma- 
turity by as much as 2 weeks but did not appreciably 
affect the distribution or range of maturity on individual 
trees. Individual fruits from high-nitrogen treatments 
softened more uniformly than fruits from low-nitrogen 
treatments, indicating less susceptibility to bruising when 
harvested at comparable firmness. Firmness was found to 
be a good index of maturity in terms of time that would 
be required in post-harvest ripening for the fruit to reach 
canning ripeness, within the nitrogen range studied. 
Ground color was found to be a poor index of maturity. 
The wide differences in ground color observed between 
fruit grown at low and high nitrogen levels were found 
to be primarily due to increasing amounts of green pig- 
ments in the skin tissue as nitrogen level increased. Total 
carotenoids of the ripened fruit showed a positive cor- 
relation with leaf nitrogen. Rd values increased slightly 
and saturation values decreased slightly in the flesh of 
the harvested fruit as nitrogen inereased. Visual inspec- 
tion of the canned fruit showed a change in hue from vel- 
low to yellow-orange as nitrogen inereased, which was 
accompanied by an increase in Hunter a/b ratio. The 
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quality of the canned peaches improved with increasing 
leaf nitrogen content, as exhibited by a deeper, more 
orange color, a less astringent and more pronounced peach 
flavor, and a firmer, finer, less fibrous flesh character. The 
relation between leaf nitrogen and subjectively determined 
quality faetors was accompanied by a marked decrease in 
tannin and acid content of the ripened fruit as leaf nitro 
gen increased, (See page 174). 


Waste disposal Poultry wastes 


Problems in handling poultry wastes. A. Joel Kaplovsky. 


A review of sources and characteristics of poutry process- 
ing wastes is presented. The amenability of these wastes to 
modern treatment methods is discussed. The value of waste 
segregation is reported upon. The advantages of by-product 
recovery are emphasized. Income from the feathers, offal, 
and blood could be substantial. (See page 180). 


Freezing technology Poultry 


Factors affecting appearance and freezing rate of eviscer- 
ated poultry frozen in air. L. van den Berg and C. P. 
Lentz. 


Lightness and uniformity of appearance of eviscerated 
vacuum packaged poultry frozen in air blast appears to 
depend on freezing rate. These quality factors increased 
markedly when air velocity (at —20° F.) was increased 
from 0 to 700 feet per minute or temperature (at an air 
velocity of 500 f.p.m.) was lowered from +10° F. to 
—20° F. The effect of increasing air velocity above 
700 f.p.m. or lowering temperature below —20° F. was 
relatively small. Bird size did not affect appearance or 
freezing time of the skin significantly but did affect total 
freezing time. Boxing birds prior to freezing resulted in 
dark, non-uniform appearances, and long freezing times. 
Lightness and uniformity of appearance increased and 


April Cover. Food preservation by canning originated 
with a Frenchman of the Napoleonic era, Nicolas Fran 
cois Appert, who listed himself as confeetioner, distiller, 
and chef. His famous monograph, L’art de conserver 
pendant plusiers années toutes des substances animales 
et végétales (1810) deseribed a method of preserving 
food by prolonged boiling, filling into jars, and her 
metically sealing with cork. After Appert’s invention 
came the tin ean, the use of sodium chloride in the water 
used for processing, the autoclave, and, in our era, a 
production line that approaches complete automation. 
Cover illustrations by courtesy of the National Canners 
Association and the Continental Can Company. 

The Appert Award of the Chieago Section of IFT 
annually commemorates the illustrious founder of the 
eanning industry. Dr. William F. Geddes, noted cereal 
chemist, editor, and head of the department of agricul 
tural biochemistry at the University of Minnesota is the 
Appert medalist for 1958. 
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I. 
W ith true flavor fidelity, Givaudan’s Imitation Coconut 
successfully captures the fresh, subtle character 


of coconut. 
, This Givaudan development can be your key to 
. © coconut-flavored products that exactly suit the public 


taste. Our Imitation Coconut withstands high baking 
temperatures... brings out the full custard richness 
and creamy goodness of the real coconut flavor... has 
excellent shelf-life properties in your powdered products. 
4 The mellow undertones of Givaudan’s Imitation 
Coconut provide the flavor-rich appeal of fresh coconut 
for the greater success of your baked goods, candies, 
puddings, and powdered mixes. We invite your 
inquiries for both our liquid and powdered imitation 
coconut flavors. 


Fravor® 
330 West 42nd Street, New York 36, N. Y. 
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Penford Canners Corn Syrup, blended with 
fresh fruit, preserves tree-ripe texture and 
delicate fresh flavors. Appealing to the eye as well 

as to discriminating tastes, canned fruits become 
everyone's delight — economically, easily. And 
with Penford Canners Corn Syrup you can always be 
sure of uniform top quality. 


Prompt delivery in tank wagons and tank cars. 


& FORD, LYD. 


INCORPORATED 
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freezing times decreased with increasing ventilation area 
in the boxes and with increasing spacing between them 
Suitable ventilation and spacing of boxes resulted in 
appearance and freezing times approaching those for 
birds frozen on open shelves at the same temperature and 
air velocity. (See page 183). 


Stabilization Dried 


Methods for depleting glucose from egg albumen before 
drying. John Ayres. 


There is little reproduction of cells by Saccharomyces cere 
visiae or Streptococcus lactis when these organisms are 
introduced into egg white. Unless large inocula are intro 
duced or veast extract is added to the cells before they are 
placed with egg white, there is a decrease in number during 
the first 24 hours. Numbers of cells of Aerohbacter ae roqgenes, 
however, do increase in the egg white and, by adding yeast 
extract, their rate of growth is accelerated. Fermentation 
by Saccharomuces cerevisiae, Streptococcus lactis and 
Aerohacter aerogenes can be successfully completed in 4.5 
5.5 hours by the incorporation of 0.1% yeast extract. Also, 
the time needed for a Stre ptococens “resting cell” fermen 
tation to reach a glucose-free stage is reduced from 3.5 to 
2.5 hours by such addition. 

With the use of yeast extract it is possible to eliminate 
the need for unnecessarily large inocula and, if the inoeu 
lum levels are wisely selected, only the number of cells 
necessary to remove the glucose need be introduced. The 
minimum inoculum procedure eliminated much of the yeasty 
or bready aroma in the Saccharomyces fermentation, the 
high acidity developed in the Streptococcus fermentation, 
and the growth of exeessive numbers of cells and the for 
mation of large amounts of acetyl methyl carbinol in the 
Aerobacter fermentation. Egg white freed of glucose by 
Saccharomyces or Streptococcus produced foams of lighter 
weight than did fresh albumen while enzyme-treated albu 
men was heavier than the eontrol. All three fermented 
albumens produced cakes of satisfactory volume. (See 
page 186). 


Bact riology Precooked frozen meals 


Studies on the microbiological quality of precooked frozen 
meals. 1). A. Huber, H. Zaborowski, and M. M. Rayman. 


Sanitation and quality control standards needed for the 
production of precooked frozen meals by a rapidly expand 

ing industry are discussed. Survey data are presented on 
the microbiological quality of meals produced commer 

cially under military specification for use by the U. S. Air 
Forces. At present, bacteriological standards established 
for this specification include a standard plate count maxi 

mum of 100,000 organisms per gram and a coliform plate 
count of less than 10 organisms per gram. Comparison is 
made with a limited number of similar products available 
commercially, Additional data are included on qualitative 
analyses for the presence of staphylococci, enterococci and 
Salmonella. Also reported are two plant studies of the pro 
duction of precooked frozen meals for military procure 
ments in which samples were taken at various stages 
throughout the processing from raw materials to the 
finished product. With plant sanitation under continuous 
inspection by the U. S. Veterinary Corps and the U. 8. De- 
partment of Agriculture, the quality assurance provisions 
of the specification were met in over 90% of the production. 
(See page 190). 


Dehydration British advances 


Advances in vacuum dehydration in the United Kingdom. 
Sidnev W. F. Hanson. 


The advances made were twofold: gains in the elucidation 
of fundamental changes that oceur during dehydration 
and subs quent storage and a major “break-through” in 
the development of freeze-drying. See page 194). 

Flavor Effect of bruising 


Bruising and the quality of freestone peaches. (. Sterling, 
C, O. Chichester, and R. E. Hughes, Jr. 

Sugar and acid relationships attendant on bruising were 
studied. Inereased sugar content (slight) combined with 
decreased acidity of bruised freestone peaches resulted in 
enhanced flavor. Further study is planned. (See page 196). 


FUTURE MEETINGS FOR FOOD TECHNOLOGISTS 


April 21-23 American Oils Chemists’ Society 49th Annual 
Meeting, Peabody Hotel, Memphis, Tennessee 
April 22-24 Research and Development Associates of the 


Food and Container Institute, Palmer House, 
Chicago 


April 24-25 Fourth Annual Nutrition Conference, Wayne 
State University, Detroit, Michigan 
May 25-29 Eighteenth Annual Meeting of the Institute 


of Food Technologists, Palmer House, Chi- 
cago, Illinois 

June 8-12 Inter American Food Congress, Americana 
Hotel, Bal Harbor, Miami Beach, Florida. 
For information address J. Arthur Lewis, 
30x 954, South Miami 43, Florida 


June 10-13 First International Congress on Vacuum Tech- 
niques, Namur, Belgium 

July 6-10 National Confectioners’ Association 75th An- 
nual Convention and Exposition, Sheraton- 
Palace Hotel, San Franciseo, California 

June 12-13 First National Convention, Canadian Institute 
of Food Technology, Queen Elizabeth Hotel, 
Montreal. Theme: Canada’s Food Industries 

June 9 Gordon Research Conferences, Colby Junior 

August 29 College, New London, New Hampshire; New 
Hampton School, New Hampton; New Hamp 


shire and Kimball Union Academy, Meriden, 

New Hampshire 
October 22-24 Fifth National Vacuum Symposium, Ameri 
in Vacuum Society, Sir Francis Drake Hotel, 


San Franeciseo, California 


1959 
May 17-21 Nineteenth Annual Meeting of the Institute 
of Food Technologists, Bellevue-Stratford 
Hotel, Philadelphia, Pennsylvania 
1960 
May 15-19 Twentieth Annual Meeting of the Institute of 
Food Technologists, Civic Auditorium and 
Hotel Whitcomb, San Francisco, California 
1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 
1962 
June 17-20 Twenty-second Annual Meeting of the Insti- 
tute of Food Technologists, Americana Hotel, 
Bal Harbor, Miami Beach, Florida 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
technologists. 
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Of Interest to the Milling and Baking Industries 


Canada Department of Agriculture 


Opens New Research Center 


at Winnipeg, Manitoba 


TECHNOLOGISTS associated 
with the flour milling, baking, and brewing industries 
are familiar with the internationally-known Rust Re- 
search Laboratory of the Canada Department of Agri- 
eulture located on the campus of the University of 
Manitoba, Winnipeg. Recently, the famous, 32-year- 
old ‘Rust Lab’ was relegated to the status of an 
auxiliary building when a new $700,000 structure 
the Canada Department of Agriculture Research 
Laboratory—became the new home of scientists en- 
gaged in research on cereal variety improvement, 
plant diseases, and insect control. 


The 32-year-old ‘Rust Research Laboratory’ at Winnipeg, 
Man., has been relegated to the status of an auxiliary building 
serving the new Canada Department of Agriculture Research 
Laboratory, located on the campus of the University of Mani- 
toba, Winnipeg. 


Over the years, the federal plant breeder—plant 
pathologist research team at Winnipeg, in co-opera- 
tion with other institutions, has developed several 
disease-resistant varieties of cereals to meet the threat 
of stem rust which in some years has reduced the 
Canadian wheat crop by upwards of 100 million 
bushels. Concerned also with safeguarding cereal 
grains is the entomology section of the Laboratory 
which is the center in Canada for research on insects 
attacking stored grain, flour and other cereal products. 

Of the new wheat varieties emanating from this re- 
search center, Renown (1936), Regent (1939), Red- 
man (1947), and Selkirk (1954) have been worth 
many times their cost of development. At the present 
time, Selkirk is the predominant variety in the rust 
area of Western Canada and the hard red spring 
wheat area of the United States. It is the only com- 
mercial variety resistant to all the prevalent races of 


* Associate Editor, Foop TeEcHNoOLoey. 
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C. Hamilton Kenney 


Information Service, 
Department of Agriculture, 
Ottawa, Canada 


stem rust as well as being resistant to leaf rust, loose 
smut and bunt. Its high yield is attractive to the 
farmer and its milling and baking qualities maintain 
the high standard expected of Canadian red spring 
wheat. 

Faced with the threat of new races of rust and 
other diseases which may build up and attack Selkirk, 
the plant pathologists warn that there is danger in 
having one variety occupy the rust areas of Manitoba 
and eastern Saskatchewan. At this Laboratory, new 
sources of resistance from Frontana and Kenya 
Farmer are now being employed to take care of cer 
tain new races that mey develop to epidemic propor- 
tions on Selkirk. Breeding is going forward as rapidly 
as possible and it is hoped that the quality of good 
Canadian varieties can be combined with the rust 
resistance of these inferior quality varieties. 

Canada has a very closely controlled organization 
for producing and utilizing new varieties. Before a 
variety can be sold as seed, it must be licensed by the 
Canada Department of Agriculture; also before a 
variety is recommended for licensing its characteris- 


ties are thoroughly reviewed by members of the As- 
sociate Committees on Plant Breeding, Plant Diseases 
and Grain Research of the National Research Council 
and the Canada Department of Agriculture. 

While the main emphasis is given to wheat improve- 
ment, the Laboratory’s plant breeders and_ plant 


pathologists also do a great deal of research on oats, 


The new Canada Department of Agriculture Research Lab- 
oratory, Winnipeg, Man. 
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barley, oilseeds, forage crops and even on the develop- 
ment of new apparatus and equipment needed to fur- 
ther their work. A good example of the latter is the 
development of a growth cabinet for growing plants 
under controlled conditions any time of the year. The 
Laboratory scientists, in co-operation with a local firm, 
built a unit in which wheat, for example, has been pro- 
duced in 60 days whereas under field conditions ap- 
proximately 90 days are required. At present, the 
Laboratory has 17 units with six more to be completed. 
Several of these growth cabinets have been obtained by 
various research institutions in the United States. 

The Laboratory’s cereal quality unit serves all 
Canadian barley breeders in predicting and assessing 
the malting quality of barley lines developed by 
hybridization or other plant breeding methods. Up 
to 1000 prediction tests and about 400 malting tests 
are conducted annually in this project alone. Plans 
are being made to conduct preliminary screening tests 
for quality on hard red spring wheat, durum wheats, 
and flax. 

In view of the fact that the Laboratory’s entomology 
section is the center in Canada for research on insects 
attacking stored grain, flour and other cereal products, 
part of the research program is directed toward de- 
veloping methods for protecting stored foods from 
insect attack. Granaries, food warehouses, flour milis 
and other food processing plants are important habi- 
tats for insects that have become specialized for feed- 


SIX DECADES 
: OF SERVICE TO 
FOOD TECHNOLOGISTS . 


e 
60 of speciolized experience in the . 
of powdered vanillo products 


Dovid Michael has long since mastered the 
special skills and techniques to create new 
and highly individual flavorings to fill any 
specific need, and have been the acknow!l- 
eged leader in the vanilla field for 60 years. 

Let us develop a custom-made flavor for 
your product in our laboratories and testing 
kitchen. Research is our keynote—let it work 
to your advontage! 


DAVID MICHAEL & CO., INC. 

3743-63 D Street - Philadelphia 24, Pa. 

Suite 2204 + 203 N. Wabash Ave., Chicago }, iil. 

David Michael & Co. (Canada) Ltd. 
47 Advance Road, Toronto 18 


ing on dried grain products. Field surveys of insects 
that infest stored grain, warehouses, and flour mills; 
life-history studies that include definition of the physi- 
cal limits for survival and development; and chemical 
control of insects are projects in the current research 
program. 

Dr. Thorvaldur Johnson who is Head of the Plant 
Pathology Section is also supervisory chief of the 
Laboratory. Dr. R. F. Peterson is officer-in-charge of 
the Cereal Breeding Section. Dr. R. D. Bird is Head 
of the Entomology Section with F. W. Watters in 
cnarge of the Stored Product Investigations. 


IFT News 


MEETINGS, SHORT COURSES 


Short Course in Statistical Quality Control 


In keeping with the trend toward statistical quality 
control in the food field, the Department of Food and 
Dairy Technology, Oregon State College, Corvallis, 
Oregon is offering a five-day short course entitled 
Statistical Quality Control. The course is designed as 
a workshop where the actual techniques of SQC will 
be carefully and fully explained. Highly-trained pro- 
fessional teachers will guide students through practi- 
cal problems common to most food plants. 

The course is designed for production and quality 
control men engaged in responsible work in the food 
industries. A college degree or its equivalent in ex- 
perience is highly desirable. No previous training in 
statistics is necessary as the short course is a begin- 
ning course in statistical quality control. Enrollment 
will be limited to 25 students. The registration fee is 
$25 for the five-day short course. Preregistration is 
required. Write to James H. Dietz, Short Course 
Chairman, Oregon State College, Corvallis, Oregon. 


The Planned Experiment in Chemical Research 


A Symposium on the Planned Experiment in 
Chemical Research, sponsored by Midwest Research 
Institute, will be held at the Hotel President, Kansas 
City, Missouri, on Wednesday and Thursday, June 
11-12. Dr. Buell W. Beadle, Manager of the Chemis- 
try and Chemical Engineering Division, in announcing 
the symposium, explained that its purpose would be 
to explore the application of statistical methods to re- 
search in chemistry. Topics to be presented will cover 
the two main streams of thought in the field—the Box 
system of experimentation and the modified fractional 
factorial. Authorities from government, industry and 
universities have been invited to discuss ways of ob- 
taining good answers to questions posed by manage- 
ment or the researcher himself. The symposium is 
expected to be of interest to research directors and 
group and project leaders. 
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FLAVORS 
Soft drinks, confections, 
4 foods, meat preparations 
4 and desserts... 
: their appeal is one 
a and the same — GOOD TASTE. 
: With your product’s success 
resting so heavily 
upon this major appeal, 
how can you afford to use 
any flavor but the best? 
Buyers of long experience 
' make sure they get the best: 


They rely upon... they specify... 
FRITZSCHE... 

A FIRST NAME IN FLAVORS 
SINCE 1871. 
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Tailored to meet exacting 
food specifications... 


REX corn syrup—high in total sugar content 
—lowest viscosity of any corn syrup—easy to handle 


G LO B E* corn syrups—medium and reg- 


ular conversion—available in a range of viscosities 


Promote smooth, uniform texture, true flavor Preserve natural color and flavor of fruit 
IN ICE CREAM . IN FRUIT PIES 


IN CONFECTIONERY IN CANNING 
Assure better grain control, longer shelf life Preserve true color, enhance natural fruit flavor 


Technical assistance in developing improved 
formulations available on request. 


CORN PRODUCTS SALES COMPANY 
17 Battery Place, New York 4, N. Y. 
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For further information, write Chemistry Sym- 
posium, Midwest Research Institute, 425 Volker 
soulevard, Kansas City 10, Mo. 

Ninth Annual Workshop Held at University of 
Maryland. The program of the 1958 Workshop for 
management, field men, and foremen covered two 
important areas which are vital for reducing cost and 
for overall efficiency. First part of the program em- 
phasized in-plant procedures for reducing cost’ by 
presenting : 


1. Efficient means of handling certain operations -= ¢ 
in the production line / = SS) i 


2. Methods of realizing full value from your em- a ey DDING 
ployees. 


~ 


3. Cost control methods for labor, equipment, raw 


products, and administration and marketing cost. 


The second part of the program presented important 
consideration necessary in setting up a good processor- 
grower program. The Workshop was held February 
19-21, 1958, in Room 25 of the Horticulture Building, 
University of Maryland. 


Gordon Research Conferences. The GorJon Re- 
search Conferences for 1958 will be held from 9 June 
to 29 August at Colby Junior College, New London, 
New Hampshire; New Hampton School New Hamp- 
ton, New Hampshire, and Kimball Union Academy, 
Meriden, New Hampshire. 

The Conferences were established to stimulate re- 
search in universities, research foundations and in- 
dustrial laboratories. This purpose is achieved by an 
informal type of meeting consisting of scheduled lee- 
tures and free discussion groups. Sufficient time is 
available to stimulate informal discussions among the 
members of a Conference. Meetings are held in the 
morning and in the evening, Monday through Friday, 
with the exception of Friday evening. The afternoons 


are available for participation in discussion groups as 
the individual desires. This type of meeting is a 
valuable means of disseminating information and 
ideas which otherwise would not be realized through ? 
the normal channels of publication and scientific meet- How does your product rate , 
ings. In addition, scientists in related fields become 
acquainted and valuable associations are formed which Is it “in the bag” at the check-out counter 
result in collaboration and cooperative effort between or blissfully gathering dust on the shelf? 


different laboratories. A consumer's taste reflects directly on 


Requests for attendance at the Conferences, or for your profit. Develop that taste for your 
any additional information, should be addressed to 


duct by including P &§ flavors in all 
W. George Parks, Director, Department of Chemis- product by including 


try, University of Rhode Island, Kingston, Rhode your formulas. 
Island. From June 9 to August 29, 1958 mail should Put taste in your product by writing for 
be addressed to Colby Junior College, New London, a free sample now! No obligation. 


New Hampshire. 


Canadian Institute of Food Technologists 


POLAK & SCHWARZ, INC. 


Food Fechnologists will be in Montreal this year, June 667 WASHINGTON ST., NEW YORK 14, WY. 
12 and 13, 1958. The mayor of Montreal will open the aR 
Offices: Chicago, ill.; Los Angeles, Calif.; Toronto, Can.; 


The annual meeting of the Canadian Institute of 


meeting with a welcoming address. Following the Plants: Teterboro & Guttenberg, N.J.; Culver City, Calif.; 
mayor's speech, the keynote address, **‘The Food New York, N.Y 
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*Arrow arum root baked, pounded into a 
coarse mass and dried in the sun or fire. 


WERE STORED 
FOR WEEKS 
But 
They Didn’t 
Taste Like Mother’s! 


ie the pioneer days of our nation, sustenance, not saleability was the criterion for preserved 
foods. If they lasted without spoilage, that’s all that was asked... flavor was not a factor. 
Today, however, the marketing picture has drastically changed. The housewife who buys a 
cake, cookie, doughnut, muffin or pastry mix to have on hand for emergencies expects a fine, 
full flavor whether its used today or three months hence. Shelf life is taken for granted 
and flavor is a primary factor in the modern sales picture. That’s why we recommend to 
the manufacturer of such powdered products our line of DOLCOSEAL (spray-dried) 
FLAVORS. Locked in by our special processing method, the DOLCOSEAL flavor lasts as 
long as the product...with no appreciable loss or change. Tuckahoe is out of style. For a 
mix that sells like mother’s cake at the school bazaar... try DOLCOSEAL (spray-dried) 
FLAVORS. Samples on request. 


=. 


for You DODGE & OLCOTT, INC. 
180 Variek St., New York 14, N. Y. 
Sales Offices in Principal Cities 


Our 159th Year of Service 


Essentially ‘A ESTABLISHED 1798 
Essential Oils Aromatic Chemicals Perfume Bases 


Flavor Bases Dry Soluble Seasonings 


|| * TUCKAHOE CAKES 
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Technologist in Canada,”’ will be presented by Mr. W. 
R. Carroll, vice-president, Canada Packers Limited. 
Luncheon speaker on 12 June is the Honourable P. 
Beaulieu, Minister of Trade and Commerce, Province 
of Quebee. The opening technical session, entitled 
‘Canada’s Food Industries,’’ 
T. B. Cooper (Kraft Foods Ltd.) on the dairy indus- 
try, F. H. Lehberg (Lever Bros. Ltd.) oils and fats, 
G. O’Brien (Fisheries Council of Canada) fisheries, 
Dr. Leon Ruben (Canada Packers Ltd.) meat pack 
ing, and in continuance of the session on 13 June, 
papers by R. B. Marshall (H. J. Heinz) on canning, 
Dr. R. K. Larmour (Maple Leaf Milling) on milling 
and baking, and by G. R. Maybee (Fry-Cadbury) on 
food additives. Final technical session speakers are 
Dr. D. B. Delury (Ontario Research Foundation 
Nathan Steinberg (Steinbergs Ltd.) and Ruth Hard- 
ing, commentator for CBC. The speakers in the 
final session will address themselves to the subject of 
quality control. 


includes papers by 


OHIO VALLEY 


Ohio Valley Section Meets at Ohio Department of 
Agriculture Laboratories. The Department of Agri 
culture played host to the Ohio Valley Section, Insti- 
tute of Food Technologists, Friday, January 10, 1958 
at the Ohio Agriculture Laboratories, Reynoldsburg, 
Ohio. Approximately seventy-five persons turned out 
for the afternoon meeting and fifty-four persons at- 
tended the dinner meeting at the Ohio Union, Ohio 
State University. Mr. Edward C. Haaf, Chief, Divi- 
sion of Food and Dairies, weleomed the guests in the 
absence of Dr. James R. Hay, Director, Ohio Depart- 
ment of Agriculture. 


Attendees at the January 10 Meeting with Ohio Department 
of Agriculture as host. 


Following Mr. Haaf’s opening remarks, the three 
supervisors of the Food and Dairies Division gave 
brief summaries of their respective sections. Mr. O. L. 
Hunnieutt, Dairy Section, described his section as the 
one that sees that the Ohio Dairy Laws are obeyed and 
collects monthly statistics on milk production, process- 
ing and distribution of dairy products from approxi- 
mately 550 dairy plants and 120 cream stations. It 
remains, as always, a challenging problem to keep sani- 
tation, labeling, and quality of our dairy products 


. 


abreast of progress in equipment development and 
economic pressures 

Mr. Sam Ahlmann, Bakery-Beverage-Drug Section, 
explained that his section does just what the name 
implies, carries out the Ohio laws related to these in- 
dustries. The personnel in the section work closely 
with Federal Food and Drug officials. 

Mr. Ray K. Davis, General Food Section, stated that 
his section is responsible for the enforcement of Ohio 
State Food Laws not delegated by specific statutes to 
the previous two sections. Among the other and varied 
activities is the inspection and licensing of 133 cold 
storage warehouses, 321 locker plants, and 125 can- 


neries. 
Food Adulterations 


Mr. Davis remarked that no discussion of the Food 
and Dairies Division would be complete without some 
mention of the extensive work done on food adultera- 
tions. The types considered are (a) those that cheapen 
the material, b those that oceur because of toxie 
chemicals, and those that result from decomposi- 
tion, insanitation and filth. Mr. Davis stated that the 
division is also responsible to Mrs. Consumer for 
The division wel- 
comes the cooperation of outside agencies, industrial 


proper and informative labeling. 


groups and professional organizations such as the In- 
stitute of Food Technologists; the door to the Food 
and Dairies Division’s office is always open. 

Dr. Raymond H. Blackmore, Chemist in Charge of 
the Food and Dairies laboratory at Reynoldsburg, 
commented that the laboratory is divided into two see- 
tions, the bacteriological and chemical. Both labora- 
tories are equipped with the very latest laboratory 
equipment. Milk and other dairy products constitute 
the bulk of the samples examined ; however, the labe- 
ratory must be able to analyze all types of food 
products. Only samples brought into the laboratory 
by the Food and Dairy inspectors or those authorized 
by the Division supervisors are analyzed in the labora- 
tory. 

The next part of the program consisted of brief 
talks by personnel in divisions other than Food and 
Dairies. Mr. Wesley Windisch, Chief of the Bureau 
of Markets, stated that a considerable portion of the 
work of his Division is conducted in cooperation with 
the U.S.D.A., through cooperative agreements between 
the two departm: nts. These agreements cover inspee- 
tion and grading services on fresh fruits and vege- 
tables, poultry and poultry products. The Division 
has also enlarged its services to producers in estab- 
lishing grades on their products, issuing certificates 
guaranteeing quality of the commodity. The Division 
assists Ohio producers in promoting Ohio grown 
products by the use of slogans such as, *‘Stock Up On 
‘Treat 
‘Ask for Ohio- 


Ohio Potatoes,’’ Ohio’s Swiss Cheese,’’ 
the Family to Ohio Poultry,’’ and 
grown Fruits and Vegetables.’’ 


Weights and Measures 


The next speaker, Mr. V. D. Campbell, Chief of the 
Division of Weights and Measures, stated that the 
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WORK FOR YOU ECONOMICALL 


If your business is processing foods containing 
starches, proteins, pectins or glucose, chances 
are that you can produce a superior product 
more economically by using these specific 
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TAKAMINE catalysts: 


PROTEINASES 


For the modification 
and hydrolysis of 

proteins in food and 
pharmaceutical manufacturing. 


GLUCOSE- 
OXIDASE 


Prevent browning due 
to glucose or oxygen 
or container corrosion, 
assuring longer 


shelf-life! 
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DIASTASES 


For liquifaction and 
hydrolysis of starch 

to produce soluble dextrins 
and sugars, or to 

remove starch causing 
filtration problems. 


PECTIC 
ENZYMES 


For the hydrolysis of 
pectins in fruit and fruit 
juices to speed processing 

and to make fruit 
juices sparkling clear. 


SODIUM ISOASCORBATE AND 
ISOASCORBIC ACID 


are available in bulk or handy tablet 
form for protection of frozen fruits, 
vegetables, beer, carbonated beverages, 
meats and fish. 


Write TAKAMINE 
Research Center for 
complete information on 
the use of enzymes in 
your particular operation: 


FOODS Look better 

. . . Taste better 

... Sell better 

with TAKAMINE products. 


TAKAMINE 


DIVISION OF MILES LABORATORIES, INC. 
CLIFTON, NEW JERSEY 


LABORATORY 
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Director of Agriculture is the State Sealer of Weights 
and Measures, and is legally responsible for advising 
and assisting local county officials. The problems and 
programs centered around the enforcement of weights 
and measures laws are ever changing ones. The basic 
standards of weights and measures must stay constant. 
The Division, to assure itself of the physical con- 
stancy, has its standards verified periodically by the 
National Bureau of Standards. The local agencies and 
industrial groups in turn depend upon the State for 
checking the accuracy of their standards. The Division 
is in the process of building a new Weights and 
Measures Laboratory at Reynoldsburg. This labora- 
tory will be able to verify the accuracy of any weight 
between 0.1 milligram to 5,000 pounds and will have 
a Bureau of Standards 50 foot tape. A new feature 
of the Division will be the establishment of the first 
Ohio Grain Moisture test station. 

The program next included two members of the 
Division of Plant Industry; Mr. W. 8S. Thompson, 
Biochemist in Charge of the Division’s Feed and Fer- 
tilizer laboratories, and Mr. Charles Seiple, State Seed 
Analyst in charge of the Seed Laboratory. Mr. Thomp- 
son stated that there has been no basic change in the 
fertilizer testing program in the last thirty years, but 
that the rapid strides in feedstuffs have brought about 
drastie changes in the laboratory. Analysis must be 
made on the various additives, such as vitamins, drugs, 
organic arsenicals, hormones, surfactants and low 
levels of antibioties. The laboratory is well staffed and 
equipped to cope with this ever growing problem of 
analysis of feeds. 

Mr. Sciple reported that the Seed Laboratory in 
their new quarters at Reynoldsburg, is well staffed to 
carry out the necessary inspection required by Ohio 
Seed Laws. The quality and quantity of food produc- 
tion in Ohio, and in other States, is proof of the im- 
portance of the use of high quality seeds. The pro- 
duction, cleaning, testing, bagging, storing, and dis- 
tributing of seeds are, in general, the problems of the 
seed industry. It is these agencies, industry and state 
agencies, working together which provide the highest 
quality seed known to agriculture today. Yes, even 
the packet seeds you purchase in your local hardware 
store must be inspected by the Seed Laboratory. 

Final speaker of the afternoon was Dr. John F. 
Long, Veterinarian of the Animal Industry’s Diagnos- 
tie and Post-Mortem Laboratories. Dr. Long com- 
mented that the purpose of this laboratory is to offer 
to the animal industries of Ohio a diagnostic laboratory 
which will render expedient service. Animal diseases 
are costly. Proper and early diagnosis of such diseases 
can save agriculture many dollars. The diagnostic 
laboratory is fully equipped and adequately staffed 
to render this much needed service to the animal and 
poultry industry of Ohio. Post-mortem facilities are 
located in a separate building of the laboratory. This 
insures isolation of infectious conditions and elimi- 
nates the possibility of contaminating the central labo- 
ratory. The post-mortem building contains a large oil 
burning incinerator which disposes of all material sub- 
mitted to the laboratory. 

A tour was made of all the laboratories located at 
Reynoldsburg, which included Food and Dairies labo- 
ratories, the Feed and Fertilizer laboratory, the Seeds 


TAKAMINE 
ENZYMES. 
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1,979 SALES PER WEEK 


75¢ gross profit per foot of 
shelf space 


Sales 


13 SALES PER WEEK 


29¢ gross profit per foot of 
shelf space 


New supermarket study gives canners and retailers up-to-date 


sales facts—shows overwhelming preference for sugar packs 


Just because millions of people are watch- 
ing their weight doesn’t mean that they 
need, or want, or will buy synthetically 
sweetened packs. In canned fruit they 
pass up “‘calorie savings’ for the flavor, 
the quality, and the satisfaction that only 
sugar can give. 


A new study of sales and margins of 
typical supermarkets (averaging $24,000 
a week in volume) points up a fact that is 
important to every food store operator in 
these days when every inch of shelf space 
must pay its way. It shows that regular 
packs of canned fruits rang up 1,579 sales 
a week compared to only 73 for sugar-free 
pack fruits. And each foot of shelf space 


allotted to regular packs returned the re- 
tailer two and a half times as much as 
space allotted to diet packs. 


Better flavor is the big reason people 
prefer fruits packed with sugar. There’s 
another reason, too. They are constantly 
being reminded, by sugar’s informative ad- 
vertising campaign, that there is no such 
thing as a “fattening food” or a “‘reducing 
food”... and that the best foods to select 
for a reducing diet are the same ones that 
they would normally buy for their regular 
family meals. 


*Source: Progressive Grocer’s ‘‘Super Valu Study’’. Com- 
plete study now being repeated in monthly installments in 
Progressive Grocer, the magazine of supermarketing. 


SUGAR INFORMATION, INC., NEW YORK 5, NEW YORK 


SUGAR means sucrose (cane or beet sugar) 
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laboratory, and Animal Industry’s Diagnostic and 
Post-Mortem laboratories. 

The group met for dinner at the Ohio Union, Ohio 
State University. The dinner was followed by two 
speakers, Dr. Donald Scott, Vice-president, Fermco 
Chemical Inc., Chicago, Dlinois, and an Associate Edi- 
tor of Foop TecuNoLoey, presented a technical paper 
on **Enzymatic Oxygen Removal from Food Pack- 
ages’; and Mr. George A. Compson, Legal Counsel for 
the Ohio Department of Agriculture, who reported on 
the new Pure Food, Drug and Cosmetic Law which 
became effective September 12, 1957. 


Ohio a Leader in the Field 


Mr. Compson observed that the new law again makes 
Ohio a leader in the field. Ohio’s first Food and Drug 
law Was dated 1883 and was revised in 1906 to comply 
with the Federal Pure Food and Drug law. The new 
law contains several changes over the previous law and 
these greatly strengthen the Department’s enforce- 
ment procedures. (1) ‘‘The Director of Agriculture 
has the legal authority to condemn or destroy any 
meat, sea food, poultry, vegetable, fruit or other 
perishable articles which are unsound, or contain any 
filthy, decomposed or putrid substance, or that may be 
poisonous or deleterious to health or otherwise unsafe 
and thus being declared a nuisanee.”’ (2) ‘‘If the Di- 
rector finds or has probable cause to believe, that any 


MAPLE 
MAPLE CARAMEL 
LICORICE 

NUT 


CYCLOROME-10 MAGNIFIES ANY FINE FLAVOR 


Cyclorome-10 is a pure aromatic ketone. 
Indispensable to intensify and stabilize 
fine flavors. Heat resistant. Completely 
soluble in propylene glycol. Use up to 
10% in maple, butterscotch, and 
caramel flavors. 


Price : $18.00 per lb. 


Or. Alexander Katz Co. 
Division of 

F.RITTER & CO. 
Los Angeles 39, California 


Branch U fices in Principal 
U.S. and Foreign Cities 


food, drug, devise or cosmetic is adulterated, or so mis- 
branded as to be dangerous or fraudulent within 
meaning of this law, he shall affix to such article a tag 
or other appropriate marking, giving notice that such 
article is, or is suspected of being, adulterated or mis- 
branded and has been detained or embargoed, and 
warning all persons not to remove or dispose of such 
article by sale or otherwise until permission for re- 
moval or disposal is given by the director.’’ This 
embargo is limited to a ten day period. (3) ‘“‘The 
Director shall promulgate regulations fixing and 
establishing definitions and standard of identity, a 
reasonable standard of quality and a fill of container 
for any food or class of food if he believes such action 
will promote honesty and fair dealing in the interest 
of consumers. These definitions and standards shall 
conform so far as practicable to the definitions and 
standards promulgated under authority of the Fed- 
eral Food, Drug and Cosmetie Act.’’ (4) The Di- 
rector has broader legal authority to limit labeling 
and advertisement of food, drugs and cosmetics under 
the new law. 

Mr. Compson concluded his remarks by saying that 
the purpose of the Ohio Pure Food, Drug and Cos- 
metic law is to insure Ohio consumers the most whole- 
some food possible and to assist the legitimate food 
producers in processing Ohio produce without fear of 
misrepresentation. 


KANSAS CITY 


The effectiveness of a new food preservative, sorbic 
acid, in preventing spoilage of cakes, pie fillings, 
pickles, meat, and other food products, was reported 
by a Union Carbide Chemicais Company chemist at a 
meeting of the Kansas City Section of the Institute of 
Food Technologists at The Wishbone Restaurant, 
January 23, 1958. The chemist, Winston Bradshaw 
of the New Chemicals Division of Union Carbide 
Chemicals Company, New York, spoke on ‘‘Sorbic 
The Modern Food Preservative.’’ Sorbic, as the Com- 
pany’s highly refined sorbic acid is called, has been 
shown to be more effective than other food fungistats 
in inhibiting food spoilage due to yeast and mold 
growth, the chemist reported. It is now widely used 
to prevent mold on processed cheese and cakes, and 
to inhibit yeast spoilage of fruit pie fillings. At very 
low concentrations in cucumber brines, Sorbie reduces 
the number of bloated cucumbers and controls sur- 
face scum growth without interfering with the curing 
action of lactic acid bacteria. Recent research work 
has also demonstrated Sorbic’s usefulness in fruit and 
vegetable waxes, and as a treatment to control spoilage 
of pre-peeled vegetables. 

In outlining these established and new uses for Sor- 
bie in foods, Mr. Bradshaw stressed the safety and 
effectiveness of this material. Sorbie has a very low 
order of toxicity and is metabolized by humans and 
animals in the same manner as fatty acids normally 
found in butter fat. Its safety for use in foods has 
been recognized by Food and Drug Administration 
officials. 
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IMITATION RASPBERRY BY FIRMENICH 


You get the direct and authentic reproduction of raspberries in their full 

perfection in Raspberry Flavor by Firmenich. For Firmenich took fully ripe 

raspberries, freshly severed from the stem, captured their delicate and fugitive flavor. 

and bv original research reconstructed it with all its significant and desirable components. 
Firmenich Raspberry comes to you as a pre¢ ise and potent flavor material 

of the utmost purity and stabilitv to enhance the flavor of your products and 


to give them greater sales appeal. Samples and technical data on request. 


FIRMENICH INCORPORATED 
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SHEFTENE’ 
CONCENTRATED 
MILK PROTEINS 


For Multiple Amino Acid Supplementation of 


BAKERY PRODUCTS 
FLOUR + CEREALS 
INFANT FOODS 

GERIATRIC DIETS 


Rich in LYSINE 
AND WITH ALL 


ESSENTIAL 


AMINO ACIDS 
IN PROPER BALANCE 


SHEFTENE Milk Proteins added to your food products 
give that extra plus in nutritive value. 


The SHEFTENES provide all 8 essential amino acids in 
proper balance . . . with an abundance of Lysine. This 
factor assures you of the best in quality of protein that can 
be built into your bakery products, flour, cereals, infant 
and geriatric foods. 


SHEFTENE Milk Proteins are wholesome, edible products 
of high-quality, balanced protein content, capable of sup- 
porting growth and maintaining nitrogen equilibrium. 


THE SHEFTENE® SERIES 

includes the following milk protein concentrates: SHEFTENE 
C2 Edible Casein Flour (soluble form), and SHEFTENE C2 
Edible Casein . . . to improve nutritive value of bake: 

products, flour, cereals — SHEFTENE Calcium Caseinate . . . 
for supplementation of bakery products, flour, cereals; 
pharmaceutical, infant food and dietetic preparations — 
SHEFTENE 60 .. . an excellent oral supplement for dietary 
foods and geriatric diet preparations. 


THESE SHEFTENE PRODUCTS ARE 
AVAILABLE IN QUANTITIES TO 
MEET YOUR REQUIREMENTS 


Make no mistake about it— your consumer/customers 


know the all-important factor in high protein foods is high 
quality. Sheftenes, being milk proteins, are the highest 
quality of all. They add not only to the nutritional value of 
your products, but to their flavor, appearance and sale- 
ability as well. And they come in a form that is easy both 


to assimilate and to process. Send for samples today. 
Write or Phone Dept. FT—458 


MILK PROTEIN HEADQUARTERS 


HEFFIELD CHEMICAL 
Norwich, N. Y. 


A DIVISION OF NATIONAL DAIRY PRODUCTS CORPORATION 


Recent work has shown that Sorbie protects com- 
minuted meat products against veast and mold spoil- 
age. But the U.S. Department of Agriculture has not 
yet approved the new fungistat for use in meats. 


W. NEW YORK 


The traditional snowy, icy weather of Buffalo did 
not deter the Western New York Section .. . we had 
an outstanding meeting February 3rd. 

Following the pattern of previous meetings, the 
roles of the Food Technologist in the business aspects 
of our industry were examined. The group was for- 
tunate in obtaining Mr. Thomas Tolman, of J. Hun- 
gerford Smith Company, to present a paper entitled 
Management Views Quality Control and to have the 
advantage of his years of experience. Mr. Tolman 
explained the basic reasons for Quality Control within 
an organization, its function in regard to normal 
company policies, goals and procedures, methods used 
by management in testing and evaluating their con- 
tinuing progress in respect to total company objectives. 

An extended discussion period was used to cite 
specific areas of difference in authorization, responsi- 
bility and relationships dependent on the type of food 
organization and their managements particular needs. 


—Frances IT. Tolan 


DIXIE 


The Dixie Section had a very interesting and in 
formative meeting at the Borden Company in Atlanta 
on January 17, 1958. We had a tour of their biscuit 
line and cheese and biscuit warehouse, led by Ralph 
Peterson, South Eastern Branch Manager of the 
cheese division. The plant manager, C. R. La Budde 
designed some of the equipment used in their biscuit 
production. The group heard a 30-minute tape re- 
cording of an Atlanta Boosters program over WAGA 
Radio which told the history of Gail Borden and his 
company. The company is starting on its second 100 
years. 

After dinner Mr. Ralph Bohn and Mr. A. S. Perry 
(Chairman of the Section) gave a review of a TV pre- 
gram on which they had told of Mr. Bohn’s trip to the 
Pavesi Company at Novora, Italy in northern Italy, 
20 miles from Milan. This company is the only Euro- 
pean company where America soda crackers are made 
at the present time. Their featured product is Pave- 
sini or little nun’s cakes. 

Dr. H. B. Anderson, Head of the Dairy Department 
at the University of Georgia, Athens, spoke on ‘* The 
Romance of Cheese,”’ a history of cheese in America 
from the Mayflower landing to the present day. Cheese 
making began by accident in Asia and wandering 
tribes brought cheese to Europe. The church pre- 
served the cheese making art during the Dark Ages. 
We have a few actual original American varieties of 
cheese, these being Brick (1876), Cream (1872). 
Liederkranz (American type) (1892), Monterey 
(S92) and Nuworld (193). The early settlers made 
cottage cheese in their homes. Cheddar cheese makers 
introduced factory production of cheese in New York 
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Knickerbocker Spice — ‘the small, but so significant” ingredient 


short step 
seasoning 


Moanujacter by 


RBstablished i#¢2 


SENSATIONAL NEW 
SEASONING DISCOVERY 
. for the frozen food industry! 


BE OUR GUEST... 

free samples at your request! 
Knickerbocker “short-step” seasoning 
eliminates flavor fade-out and imparts a new, 
distinctive flavor to your frozen food products. 
Also, Knickerbocker “‘short-step”’ is the 
all-in-one seasoning that saves time... 

steps up flavor with less cost and less effort. 
Want proof? Write on your company letterhead 
for a free sample of Knickerbocker “short-step”’ 
seasoning, and make your own taste test! 


Merchants in Good Taste 


KNICKERBOCKER 


MILLS CO. Since 1842 America’s Leading importers of Fine SPICES 
601-621 West 26th Street, New York 1, New York 
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Bored 
with 
A? 


We're not. Vitamin A is one of the three principal prod- 
ucts we make. 

We concentrate a large share of our research activity 
on the vitamin. Always have. 

Our customers benefit from this. They benefit because, 
to handle the fine points of the business, practical or 
theoretical, we have on deck people who have been in 
the vitamin A business for most of their working lives. 
The customers benefit because it is the kind of research 
that resulted in our offering the first natural ester con- 
centrate of vitamin A back in the thirties, the first com- 
mercial synthetic vitamin A in America a few years 
later, steady product improvement ever since. Today 
we don't take a back seat to anyone. You may know 
all this. 

We make Myvax® Vitamin A Palmitate and Acetate 
and put it up in custom-potency cans as Myvapack" 
Vitamin A. Also Myvax Dry Vitamin A Palmitate for 
those who need a high-potency, high-stability dry 
form. Information and quotations from Distillation 
Products Industries, Rochester 3, N. Y. Sales offices: 
New York, Chicago, and Memphis « W. M. Gillies, 
Inc., West Coast * Charles Albert Smith Limited, Mon- 
treal and Toronto. 


leaders in research and 
production of vitamin A 


Also... vitamin E... 

distilled monoglycerides . . 

some 3600 Eastman Organic 
Chemicals for science and industry 


Distillation Products Industries 
is @ division of Eastman Kodak Company 


FOOD TECHNOLOGY, 


APRIL, 1958 


state. Wisconsin, America’s Dairyland, is the world’s 
largest producer of «heddar cheese, commonly called 
American Cheese. An area of Wisconsin which closely 
resembles the hills of Switzerland is the home of the 
world’s largest maker of Swiss Cheese. This area was 
settled largely by Swiss people. 

An interesting sidelight of the talk was this bit of 
Americana—a 1250 pound block of cheddar cheese was 
presented to Thomas Jefferson at the White House in 
1802 from a group of cheesemakers in Massachusetts. 

There are 18 distinct varieties or families of cheese 

some are named for the locale where they are made 

Limburger came from the Village of Limburg, 
selgium. 

The Borden Company had a very large display of 
cheeses set up at the Broken Spur Restaurant where 
the group dined. 

Cordelia Ellis 


CHICAGO 


At the February meeting, Mr. Michael F. Markel, 
senior partner of Markel and Hill Attorneys, Wash- 
ington, D. C., spoke on the topic, ‘‘ The Present Status 
of Food Additives.’" Mr. Markel opened his remarks 
by stating that he felt that the term ‘‘food ingre- 
dients’’ was a better name than food additives.’’ He 
clearly stated that the ingredients were not part of the 
identity of the product and that these materials are 
now covered by the adulterant clause in the present 
law which pertains to materials which are regarded as 
‘dangerous to health.’’ 

He pointed out that there are generally three classes 
of materials which fall under this clause. The first of 
these are inherent in the food product and are not 
added; the F. D. A. now interprets this to mean that 
a product is adulterated only when such an ingredient 
is normally present in the food product in a quantity 
which is dangerous; only one such incident has ever 
occurred. The second interpretation of this adulterant 
clause pertains to products which ‘‘may be injurious 
to health’’; these generally are ingredients which are 
incidentally present in food or which migrate to it 
from such things as wrappers and containers. The 
third jurisdiction pertains to products which are 
actually added ingredients which can be poisonous or 
deleterious in nature at times; the F. D. A. has gen- 
erally defined these materials and they have not been 
defined by courts or laws. These rulings generally 
cover materials which have an inherent potential for 
producing harmful effects similar to those produced 
by recognized poisons. These materials can be per- 
mitted if they are necessary in the manufacture or if 
they cannot be kept out and if they can be shown to be 
unharmful in the amounts present. 

He felt legislation covering food additives may take 
place during this session of Congress and that the ad- 
ministration bill is the one most likely to pass and if 
not passed in this session, there is a distinet possibility 
that more unfavorable bills will be proposed in the 
future and perhaps even passed, because ‘‘food fad- 
dists’’ appear to be gaining ground in the matter of 
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How much did the emulsifier cost? 


We know this: if the manufacturer of the shortening 
makes his own emulsifier it can and often does cost him 
more than if he had bought it from DPi. 
pound for pound of actual monoglyceride, no emulsi- 


Because 


fier you can get or make is less expensive than My- 
verol® Distilled Monoglycerides. 

That's one thing. For another, the man who makes 
his own gets only a mixture. So he has to assay it for 
monoglyceride content. That takes time. 

Then suppose he has to run it through the deodor- 
izer. He loses some, isn’t sure how much. That doesn't 


help quality. 


distillers of monoglycerides 
made from na‘ural fats and oils 


Myverol Distilled Monoglycerides are almost straight 
mono. You can add them after deodorization without 
affecting the taste, odor, or color of your product. 
You know exactly how much texture-improving 
affect you are achieving. 

We like to demonstrate all this, or have you prove 
it to yourself. That's how we make sales. Samples and 
information from Dzistillation Products Industries, 
Rochester 3, N. Y. Sales offices: New York, Chicago, 
and Memphis « W. M. Gillies, Inc., West Coast 
Charles Albert Smith Limited, Montreal and Toronto. 


Also... vitamin A in bulk 
‘or foods 


and pharmaceuticals 


Distillation Products Industries is division ¢ Eastman Kodak Company 
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Here’s a NEW Oil for Food Processing... 


UNSATURATED 
SAFFLOWER OIL 


How can you improve your product with 
Safflower Oil? 


% Safflower Oil contains the highest 
percentage of essential fatty acids (73% 
linoleic) of any commercially available 
vegetable oil. 


Bland, palatable, odorless, stable... 
can be used in place of any other high 
quality vegetable oil in food processing. 


Your customers are vitally interested in 
the relationship of essential fatty acids 
to health. 


%* Safflower Oil is readily available now. 


* Safflower Oil is stable in price, 
reducing fluctuation in product cost. 


Find out now how Safflower Oil can 
improve your product for the future. 
Write for samples and information. 


RESEARCH AND DEVELOPMENT DEPT. 
PACIFIC VEGETABLE OIL CORP. 

62 Townsend Street 

San Francisco, California 


food additives. They are very active now and Mr 
Markel felt that unreasonable resistance to a fair food 
additives bill by food producers may simply act to 
encourage these extremists in their views. 


NORTHEAST 


Mr. Ray B. Wakefield, Director of Research and 
Quality Control, Gerber Baby Foods was our speaker 
for the March meeting. He spoke on **Things Not 
Taught in School.’’ Award plaques were presented to 
two of the winners of the Gerber Baby Foods Scholar- 
ships, Miss Yorkette Solomon and Mr. Herbert S. 
Waxman. 

Mr. Wakefield, a graduate of the University of 
Minnesota, with a B.S. in Chemical Engineering and 
a M.S. in Professional Chemical Engineering, has been 
very active in IFT affairs—Past Chairman, Great 
Lakes Section ; General Chairman, National 1F'T meet- 
ing at Grand Rapids; Chairman, National Publica 
tions; National Councillor, and at present, National 
Treasurer. 


Some 8&5) members and guests heard Mr. Tyler R 
Stevens, of the American Machine and Foundry Co., 
at our February 6th meeting. Mr. Stevens is Sales 
Manager of the Continuous Mixing Department and 
enthusiastically deseribed his work with the develop 
ment of continuous mixing equipment in the making 
of bakery products. Many slides were shown covering 
the development of bread making, machinery—from 
hand breading and conditioning to completely auto 
matic equipment handling all phases of bread and 
pastry manufacture. 

Karl 


S. CALIFORNIA 


An unprecedented 4-inch downpour reduced the 
number of participants in SCLETS regular session in 
February. Nevertheless, Henry Espoy, program chair 
man, had an audience of 70 to which he presented Dr 
sernard Oser, our speaker. Dr. Oser discussed the 
national and international status of food additives. 
He pointed out that the need for additives is un- 
deniably greater in the United States than in other 
countries due to ‘‘can opener, freezer, instantized 
foods,** and the like, but that legislation and practices 
in other countries affected the United States because 
of international trade. On the suggestion that inter 
national legislation be attempted, Dr. Oser did not 
feel this was either possible or practical inasmuch as 
the needs of countries varied. Conferences sponsored 
jointly by FAO and WHO have been held and several 
publications are available for distribution. 

In regard to the status of additives in the United 
States, Dr. Oser stated that over 100 substances have 
now been approved by Food and Drug Administration 
and that a compendium defining purity and use could 
well be useful to legislator and industry alike. 


—Cora Miller 
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MOHAWK VALLEY 


Thursday evening, February 20th, newly elected 
officers of the Mohawk Valley Regional Section, Insti 
tute of Food Technologists, met in the Library of 
Beech-Nut Life Savers, Inc., Canajoharie, N. Y. to 


Left to right are K. E. Bracebridge, Secretary, F. L. Day- 
lor, Treasurer, H. C. Strecker, Vice Chairman, and far right is 
Chairman William F. Nye, Jr. of the Mohawk Valley Section. 


organize and plan a series of six programs for the 
interest of its members in 1958. 

Officers present were Chairman William F. Nye, Jr., 
representing The Hubinger Company of Keokuk, 
lowa which maintains a Bulk Syrup Station at St. 
Johnsville, N. Y.; Vice Chairman Henry C. Strecker, 
Manager of Quality Control, Corresponding Secretary 
Kenneth E. Bracebridge, Packaging Research, and 
Recording Secretary-Treasurer Frank L. Daylor, Jr., 
Research Chemist—all representing Beech-Nut Life 
Savers, Ine. 


AUSTRALIA N. 


Convention News: The vear 1958 will see the hold- 
ing of the 8th Annual Convention of the combined 
Australian Sections, at the Hotel Canberra, Canberra 
from April 29th to May 3rd. Every endeavour is be- 
ing made to make this, one to remember. An outline 
of what to expect follows: 

April 29th. Delegates arrive, register and attend 
Buffet Dinner at 8:00 p.m. 

April 30th, morning: First Technical Session—3 
research papers to be presented by speakers from the 
University of Technology, Sydney; Mauri Bros. & 
Thompson and Kraft-Walker. 

The Official Opening will take place following this 
first Session and will be performed during luncheon. 
The Prime Minister, the Right Honorable R. G. Men- 
zies, has been approached and there is every indica- 
tion, at the moment, that he will be available. 

Afternoon: Organised inspections of the National 
University, Mt. Stromlo Observatory, S. C. I. R. O., 
and other places of interest. 

Vay 1st, morning: Symposium on Food Additives. 
At the moment, it appears that the Chairman will be 
Dr. Medealf, Commonwealth Director-General of 
Health. Speakers will include Mr. S. Ogg, N.S.W. 
State Government Analyst, Mr. Johnson of the Com- 


(Continued on page 57 following technical section 


have you tried 


FRIES & FRIES 


. 

The nature freshness of our new fruit flavors has 

been produced by careful research coupled with 
modern manufacturing methods. The best test is to 

determine by experiment just how much 

better our N.F. Flavors are. 

When ordering samples specify whether powdered or 
liquid flavor is desired. If possible, outline the special 

conditions your product must undergo. 
All inquiries will be treated in the strictest confidence. 


A FEW OF THE MANY FRIES & FRIES FLAVORS 


Raspberry 
Strawberry 
Cherry 
Grape 


Banana 
CINCINNATI 110 E. 70th Street 


NEW YORK 418 E. 91st Street 


New 
FLAVORS 
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HE ability of aluminum foil 
: | packaging to protect foods 

against deleterious changes in 
flavor, odor, appearance and fresh- 
ness has been demonstrated both 
qualitatively and quantitatively in 
previous reports of this series. More- 
over, this protective ability can be 
readily confirmed with the unaided 
senses of sight, taste and smell. On 
the other hand, losses in the nutri- 
tional value of packaged foods—par- 
ticularly of vitamins—are beyond 
detection by human senses and can 
be determined only through labora- 
tory analysis. 


The importance of vitamins is, of 
course, well known not only to the 
medical and dietetic fields but also 
to the housewife. She knows that 
many food products are being forti- 
fied and she is on constant guard to 
get the best of this enriched value in 
the food she purchases. Yet the re- 
tention of some vitamins in packaged 
foods has not received adequate at- 
tention. 


Most Susceptible Vitamins 


Those most susceptible to destruc- 
tion by oxidation are Vitamin A and 
Ascorbic Acid (Vitamin C). The 
presence of oxygen or an oxidizing 
agent is not the only factor contrib- 
uting to the loss of these vitamins. 
Under normal storage or shelf life, 
for instance, it has been determined 
that light catalyzes and greatly ac- 
celerates this oxidation, as does heat. 
Riboflavin (Vitamin Bz) is readily 
photolyzed, or degraded, on exposure 
to light. 

Recent studies* have been made 
to determine the effects of packaging 
on enriched, partially-baked rolls 
with attention focused on the reten- 


© 1958 by Reynolds Metals Company, Louisville, Ky. 


tion of Riboflavin. Packaging mate- 
rials tested were a transparent cello- 
phane, a semi-opaque waxed paper 
and Reynolds heat-sealing aluminum 
foil wrap, Reyseal. The packages 
were stored at 74° to 78° F and sub- 
jected to light of 100 foot-candle in- 
tensity for eight hours daily. Majority 
of the light was supplied by fluores- 
cent tubes, with a portion from a 
north window exposure. 


Shelf Life Extended 


A seven-day test was run. While rolls 
in cellophane or waxed paper would 
become stale and unsaleable in less 
than a week, the seven-day period 
was chosen in order to take account 
of the extended shelf life made pos- 
sible by aluminum foil. 

Riboflavin losses in typical cello- 
phane and waxed paper packages 
were significant while losses of this 
magnitude were not observed in the 
foil-packaged product. The accom- 
panying graph of actual average 
Riboflavin content (dry weight 
basis) shows that losses after two 
days totaled: cellophane 40%, waxed 


Reynolds Metals Company 


paper 21%, aluminum 10%. The foil- 
wrapped rolls then suffered no further 
loss while losses in cellophane and 
waxed paper increased to 61% and 
40%, respectively, at the end of the 
test. 


Another important point is that 
many metals and impurities in other 
packaging materials actually act as 
catalysts in the oxidation of vitamins 
or otherwise accelerate their deteri- 
oration. Aluminum does not. For this 
reason, foods that are compatible 
with aluminum can safely be pack- 
aged in direct contact with it. 

Aluminum foil packaging, because 
it keeps out moisture, oxygen and 
light, because it reflects radiant heat 
and because it does not catalyze the 
oxidation of vitamins, will retain 
foods at their highest quality nutri- 
tionally. For further information on 
this and other phases of aluminum 
packaging protection, call the near- 
est Reynolds sales office. Or write to 
Reynolds Metals Company, General 
Sales Office, Louisville 1, Kentucky. 

*Tests performed for the Reynolds Metals 
Company by the Wisconsin Alumni Re- 


search Foundation; report published in 
Food Technology Vol. Il, page 608, 1957. 


Retention of Riboflavin in Enriched Partially-Baked Rolls 


by Various Packaging Materials | 


Dry Weight Basis) 


ALUMINUM FOIL 


ms of Rolls 


Average Riboflavin Content 
ms per 100 Gro 


Milligram 


t 


WAXED PAPER 


Watch Reynolds All-Family Television Program “DISNEYLAND”, ABC-TV, 


Report No. 14 of a Series by Beat ee . 
= 
35) 
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Days in Storage 
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new ways 
to new Eye-Appeal 


The challenge has been met. By using color more 
effectively, food processors are making their products 


more appetizing today than ever before. 


Working within the letter and spirit of present Certitied 
Food Color Regulations, we have helped many processors 
to step up the appetite appeal of new and existing lines. 
Right now our Technical Service Laboratories are better 
staffed and equipped than ever to give you prompt, 


practical help on re-matches or new formulations. 


We make the broadest range of certified primary and 
secondary colors anywhere available, all precisely 


standardized for shade, pure-dye strength and composition. 


May we serve you? 


llied 


hemical 


CERTIFIED COLOR DIVISION 
<—D NATIONAL ANILINE DIVISION ALLIED CHEMICAL & DYE CORPORATION + 40 RECTOR ST. NEW YORK 6, N. Y. 


Boston Charlotte Chicago Philadelphia Portland, Ore. San Francisco Toronto 
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CREATIVE RESEARCH 
TECHNOLOGICAL ADVANCEMENT 
APPLICATION ENGINEERING 
EQUIPMENT SALES AND SERVICE 
- PLANT LAYOUT AND DESIGN 
PRODUCT ENGINEERING 

POST-SALES SERVICE 
COMPLETE PRODUCT LINES 


Good 


for the 
Food Industries 


QUALITY CONTROL 


Through ALL the Services of FMC 


Among food processors, FMC symbolizes a good 
deal more than “the world’s largest manufac- 
turer of food preparation and processing equip- 
ment.”’ You might call it good plantkeeping, 
the multiple services that begin with an idea— 
frequently from a processing plant with a prob- 
lem — and result in the development of better 


Putting 


FOOD MACHINERY 
AND CHEMICAL 
CORPORATION ® 


Ideas to 


equipment for better food products. Through 
more than 70 years FMC has been “putting ideas 
to work” toward this end. If you are looking for 
a way to improve your current methods, perhaps 
this background of experience can be helpful. 
Call on FMC...your partner in progress...past, 
present and future. 


Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 


General Sales Offices: 
WESTERN: SAN JOSE, CALIF. « 


EASTERN: HOOPESTON, ILL. 
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Ri AWARDS 


Fast eulilanding research accomplishment 
in the wpyplaralion of Clycrune o Clyceune deviwaliors 


SDSS 


ASH OCLTATION 


First 


James L. Tallis, Harvard Medical Schoo! 


“Third 
G. Youngs and Henry 


inviting nominations for the 


1958 GLYCERINE RESEARCH AWARDS 


FIRST AWARD . . $1,000 


These annual awards were established in 1952 to recognize 
research leading to new and improved applications of glyc- 
erine and glycerine derivatives. Award winning work may 
deal with the chemical, physical or physiological properties 
of these materials; with actual or projected uses; or with sci- 
entific principles likely to stimulate future applications. 
Originality in extending the usefulness of glycerine into new 
fields will receive special consideration. 


BASIS OF ENTRY — These awards are open to any individual 
in the United States or Canada engaged in research, either in 
industry or with government or educational institutions. En- 
tries by research teams of two or three associates are eligible. 

First consideration will be given to work which has come 


rties 
HYGROSCOPICITY + STABILITY 
SOLVENT POWER + VISCOSITY 
NONVOLATILITY * NONTOXICITY 


TASTE + COMBINING WEIGHT 


GLYCERINE PRODUCERS’ ASSOCIATION 
32 


SECOND AWARD . 


THIRD AWARD . 


to a clear-cut point of accomplishment during the current 
year; but work carried on in previous years, the significance 
of which has been confirmed by commercial application in 
1958, also will be eligible. 

Entries will be judged by a committee of three persons of 
outstanding reputation and scientific background, having no 
connection with the Association or its members. 


METHOD OF NOMINATION — Nominations must be made on 
the official entry blank, which may be obtained by writing to: 
Awards Committee, Glycerine Producers’ Association, 295 
Madison Avenue, New York 17, N. Y. 

All nominations for the 1958 awards must be received by 
November 1, 1958 io be eligible. 


Applications 


HUMECTANT + CARRIER 
SOLVENT + LUBRICANT 
SOFTENER EMOLLIENT 


ANTI-FREEZE « ALKYD BASE 


295 MADISON AVENUE, NEW YORK 17, N. Y, 


Dr. Ivan W. Brown, Jr. Dr. Erich Baer 
Duke University School of Medicine and University of Toronto, 
Second Brookhaven National Laboratory and 
Dr. Raymond Reiser andr. Hermann Schlenk Manfred L. Karnovsky : 
Research team at Southern gm F. Crawford, Jr. 
Regional Research Laboratory Sharon Hill, Pa. 
headed by Or. Reuben 0. Feuge 
Second. Merck 
ot Dr. Eugene P. Kennedy 
and Dr. Per Schambye of Third 
Western Reserve University Dr. Kari H. Lauer 
University of Pennsylvania 
Dr Weber Dutton, 8. Dept of 
Or, Donald Zilversmit, University of Tennessee 
‘come 
3 
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The Fortification of Bread with Lysine. 


IV. The Nutritive Value of Lysine-Supplemented Bread in 
Reproduction and Lactation Studies with Rats 


Manuscript received November 2, 1957 


Lysixe sureuementation of white 
bread raises appreciably the nutritive value of bread 
according to a number of recent reports from this 
country (2, 4,5) and from abroad (1). These various 
studies were carried out with rats, and growth and 
efficiency of food utilization were used as measures 
of the improvements. In order to obtain further in- 
formation on the value of supplementing bread with 
lysine, an extensive study has been carried out on the 
reproduction and lactation performance of rats main- 
tained on commercial white bread and on_ lysine- 
supplemented bread (as described under Plan and 
Procedure) as the only sources of dietary protein. 
These animals were observed for 32 months, from 
weaning until they had died of old age. They were 
mated at constant intervals throughout their entire 
period of fertility and the growth potential of all their 
litters was determined. In addition, this study in- 
cluded observations on reproduction and lactation of 
five successive generations and involved, ultimately, 
several thousand animals. The present report. de- 
scribes the main results of this investigation. 


PLAN AND PROCEDURE 


The overall plan of this experiment was to compare the re 
productive performance of a group of rats on a diet which 
contained white bread as the sole souree of protein with a 
similar group of animals on a lysine-supplemented bread diet. 
A third group of animals was maintained on a stock colony ra 
tion. Each group of animals consisted of 10 female and 5 male 
rats. The 45 animals used at the start of the experiment were 
selected at weaning from 10 litters of our stock colony of 
hooded rats bred in our laboratories for over 25 years. Litter 
mates were assigned to one of the 3 groups according to their 
weights in such a manner as to make the 3 groups as uniform 
as possible. The average weaning weight of the females was 
51 g. and of the males 52 g. The animals were housed in indi 
vidual screen-bottom cages, and food and water were supplied 
at all times. During the periods of mating, two females and 
one male were assigned to one cage. All animals were weighed 
once a week, and at the same time the weekly food consumption 
was recorded, All weanling weights were determined at 21 days 
of age. 

Composition of the bread diets. Composition of the bread 
diets, fed throughout the entire experimental period of 32 
months, is shown in Table 1. The commercial white bread and 
the ‘‘lysine-supplemented’’ bread, both of whieh contained 
approximately 6% nonfat dry milk based on the weight of flour, 
were supplied by a loeal bakery. To obtain the latter bread, the 
regular formula for the commercial white bread was modified 
by adding to the dough 0.25 Ib. L-lysine - HCI" per 100 Ibs. of 
flour. This is a suboptimal amount which was chosen for reasons 
of practicability and economy (4). The bread, after baking, 
was sliced, air-dried and ground in a Wiley mill with a 2 mm. 


mesh sereen. The dicts were compounded to contain all the 


‘Du Pont L-lysine HC! containing 95% L-lysine HCl and 


5% p-lysine HCl. 


R. Culik and Hans R. Rosenberg 


Stine Laboratory, E. |. du Pont de 
Nemours and C Inc., Newark, Dela- 


ware 


TABLE 1 
Composition of bread diets 


Lysine 
supplemented 
bread diet 


Per cent 
Air dried 
Air dried py rumb 10.0 
Salt mixtu 0 
Crude soy oil ) 1.0 
Cod liver oi ( 1.0 
Vitamin premix in su st 2.0 2.0 


Total 10 ) 100.0 


At 3% t mixture H ‘ | s.. Mendel, L. B., and 
Wakeman, A \ t 4 supplies per 100 g. diet 
Calcium carbonate, 1 } Magnesiur irbonate, 75.00 mg.; Mag 
nesium sulfate ng ‘ ‘ ‘ 207.00 mg Potassium 
chloride 336.01 | meg Potassium iodide 
0.24 mg Man ese sulfate 1 mg “lium fluoride, 0.30 mg.; 
Aluminum potassiu sulf 0.51 mg opper sulfate 2.70 mg.; 
Potassium phosphate n 
2 At 1¢ eve l er ¢ ipplies per 0 g. diet: Vitamin A, 850 
At 2% level vit n premix pplies pe 100 g. diet: Thiamine 
HCl, 1.000 mg Riboflavin, 2.000 n Pyridoxin HCl, 1.000 mg.; 
Ca Pantothe Choline chloride, 
200.000 mg I ) acid, 1 ) , Inositol, 100.000 
mg.; Biotin, 0.025 mg acid Vitamin Bi, 0.002 mg.; 
Vitamin K (Menadion: O meg t-Tocopherol acetate, 10,000 mg 


essential minerals and all vitamins known to be required by the 


rat. The protein content of the two bread diets was determined 
intermittently and ranged from 12% i%c. The lysine con 
tent, determined microbiologically as deseribed previously (3) 
ranged from 0.35% to U.37' for the commercial bread diet 
and from 0.51% to a) lvsine-supplemented bread 
diet. The breads used f¢ he fir 9 weeks of the experiment 
were oven-dried, The ex} re heat caused considerable loss 
of effective protein analyses; the commer 
cial bread diet cont: i y s° ind the lysine-supple- 
mented bread diet o 1.465 | The breads used in the 
remainder of the experiments were therefore air-dried. 

f sition of the stock diet 


is shown in Table 2. he averag otein and lysine contents 


Compost ion of th 


of the stock diet, determined iodically during the experi 


oo 


ment, were 22 

Scheme of j » scheme of the reprodue 
tion studies i wn in Figure 1. the age of 3 months the 
inimals on ¢ leaving one male with 
two females for Immediately after casting 
the litters, the pups we ind left undisturbed with 
their mothers for number of young was re 


duced to seven. Lactation was permitted for 3 weeks. Follow 


TABLE 2 
Composition of stock diet 


Pe r cent 

yellow, ground 31.0 

, whole, gro a 20.0 

lk solids (whole 25.0 

Alfalfa meal 0 

Soybean oil mea 0 

Meat scrap 0 
Calcium carbonate 

Salt iodized 


Total 


‘ 
Commercia 
bread diet 
400.0 
169 
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ing weaning, the females were allowed a two-week rest period 
before remating. The distribution of the males and females 
within each group for mating was at random, but brother-sister 
mating was avoided. In the parent (F.) generation mating 
was continued throughout the entire life span or until the ani 
mals were no longer fertile. 

Description of litters. All litters from the F, generation 
were kept until weaning, when 10 females and 5 males of aver 
age weight were selected from each diet group and maintained 
on their respective diets for 9 additional weeks in order to 
observe their rate of growth. All animals were then sacrificed 
with the exception of the 15 rats on each diet from the first 
breeding. These, the F, generation, were mated when 3 months 
old and their first litters, the F: generation, were treated in 
the same manner. Figure 1 indicates the breeding program used 
throughout the five suecessive generations studied. 


RESULTS 
Growth of the parent generation F,. The growth 


of the parent generation F, over a 13 month period 
after weaning is shown in Figures 2 and 3. The basal 
diet compounded from commercial bread supported 
growth approximately at the expected rate. The im- 
provement in growth rate of the ten F, females 
(Figure 2) due to lysine supplementation of the bread 
was within the range expected on the basis of previous 
experiments. At 9 weeks after weaning the average 
gains were 85 g. and 127 g. for the females on the basal 
and on the lysine-supplemented diet, respectively. For 
the males the average gains were 78 ¢. and 126 g., re- 
spectively (Figure 3). Thus the males grew only at 
the rate of the females. In spite of the slow initial 
growth of the parent generation, the plan for the 
entire experiment was not changed. As will be de- 
seribed in the succeeding paragraphs, the reprodue- 
tive performance of these animals was in no way im- 
paired. It is also noteworthy that total growth and 


Figure 1. Chronological scheme of reproduction and lacta- 
tion. Ten females and five males bred from each generation 
succeeding F.. Horizontal lines represent the generations of 
rats through successive matings and vertical lines indicate lit- 
ters. 


A-STOCK DIET 


- LYSINE-SUPPLEMENTED 
BREAD DIET 


COMMERCIAL BREAD DIET 


Figure 2. Growth curves of female rats of the parent gener- 
ation (F.) maintained on commercial bread diet, lysine-supple- 
mented bread diet and on stock diet. 


STOCK DIET — 
LYSINE — 


SUPPLEMENTED ~ 


BREAD DIET 


A 


_/ COMMERCIAL BREAD DIET 


8 
AGE (MONTHS) 
Figure 3. Growth curves of the five male rats of the parent 
generation (F.) maintained on commercial bread diet, lysine- 
supplemented bread diet and on stock diet. 


body weight of the male animals on the _ lysine- 
supplemented diet was considerably better through- 
out entire life than of the males on the commercial 
white bread diet. The latter never attained the 
stature of their litter mates on the lysine-supple- 
mented bread diet. A maximum averege weight of 
420 g. was reached by the males after 1! months on 
the commercial bread diet while the animals on the 
lvsine-supplemented bread reached the significantly 
higher maximum average weight of 457 g. at only 9 
months after weaning. This is in contrast to the re- 
sponse of the females. Although the females did not 
grow well on the lysine-deficient commercial bread 
diet, they were able, in time, to catch up with their 
sisters on the lysine-supplemented bread diet. This 
finding confirms that female rats have a smaller re- 
quirement for lysine than males. After about one 
year’s growth on these two diets, no difference in 
stature or body weight was noted between the two 
groups of female rats. 

Breeding performance of the parent generation. 
The reproduction and lactation performance of the 
parent generation F, is summarized in Table 3. The 
same number of pregnancies occurred as a result of 
breeding the animals fed the commercial bread diet or 
the lysine-supplemented bread diet. However, the 
animals on the latter diet produced 42 litters in 7 
successive breedings while it took the animals on the 
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commercial bread diet 10 successive breedings to pro 
duce 42 litters of pups, after which fertility of all ami 
mals ceased. Three males on the commercial bread 
diet died before the 7th breeding and only one male 
survived to serve in the 8th, 9th and 10th breeding 
In order to provide all females with an equal num 
ber of 3 ales, young, healthy males were selected from 
the stock colony on the basis of proven fertility and 
substituted for the animals which had died. The total 
number of voung born alive to the females on the 
commercial bread diet was only 76% of the number 
born to the females on the lysine-supplemented bread 
diet. 
were born dead to the animals on the commercial 


More than three times the number of young 


bread diet than to the animals on the lysine-supple 
mented bread diet. 
reproduction and 


lactation, lysine supplementation 


markedly and significantly improved lactation and 


reproduction as evident from the data given in Table 
3. There was no significant difference betweeen the 
performance of the animals on the stock diet and the 
lysine-supplemented bread diet with the exception of 
the weaning weight. The pups from mothers on the 
stock diet had an average weight of 51 g. while the 
pups from the mothers on the lysine-supplemented 
bread diet weighed on the average 31 g. In spite of 
this, the young had a 24% greater weight at weaning 
than the young from mothers on the commercial bread 
diet. Actually, lactation of the animals on the lysine 
supplemented bread diet was considerably better than 
would appear from a consideration of these figures 
only. At the time of weaning, the total weight of the 
young from the mothers on the lysine-supplemented 
diet was 58% greater than the total weight of the 
young from the females on the commercial bread diet 
If the mothers of the two groups would have had to 
provide for an equal number of young, the average 
weight of the animals on the commercial bread diet 
This caleulated 
weight figure agrees well with the observed weights in 


would caleulate to have been 19.6 e. 


the study on suceeeding generations 
The crowth of the successive litters of the parent 
, is summarized in Table 4. 


generation F (rver-all per 


formance of the males and the females was remarkably 


constant throughout all litters. These data show that 
lysine supplementation exerted a great improvement 


TABLE 3 
Summary of the breeding performance of the parent generation 
F., maintained on commercial bread and on lysine-supplemented 
bread and on stock diet 


Commercial Stoc 
No. of successive breedings 10 10 10 
No. of successive breedings resultir 
in pregnancy lo 7 7 
Total no. of pregnancies 42 $2 47 
Total no. of young born alive 74 59 196 
Total no. of young born dead t 1 ; 11 ( 13 (2.¢ 
No. of young per litter 8.1 10 11.6 
No. of young left with mother at 
3 days 207 229 286 
No. of young weaned (at 21 days 15 7 , (87 222 (78 
Total weight of voung at 21 days 116 6201 ¢ 11365 
Mortality 44 (17.7°%) 24 (10.5 17 (16.4 
No. of voung weaned /litter 1.4 .7 5.4 
Average weaning weight 25.1 51.2 


In these and all other phases of | 


TABLE 4 


Growth of the litters from the parent generation of rats (F.) 
Gain (g.) for 9 weeks 


Stock diet 


tI 6.624(2 8+14.1 359.2 9.30 
ond I 99 327.8213.53 
rd Litté ( 27 i+ 7.50 $21.2716.00 
ith I 68.2 13.22 9.19 
th I 4.91 &+12.67 290.8217.30 
6th I 8 2) 275.0 8.08 
7th Litter 4.10 285.0+19.65 (3) 
Sth Litter 7 
A ve 
W 
Wea! 2.38 1.47 10 154 
I 7 1 4.28 196.2 77 
2nd 182.2 
7 169.2 10 
4.4 168.62 1.82 
14 68 166.7+ 3.86 
Litt 2 40.4 153.0 8.46 (4 
8 4.17 (4 
wt 
i 2.69 168.3 6.72 
I I s the number of animals sur 
ving I lifferent f I r iemate nd 5 for male rats) 


on growth as well as on reproduction and lactation, 
that the effect continued throughout the entire fertile 
period of the parent animals, and that the improve- 
nent due to ly Sin was not affected by the inferior 
growth rate of the parent animals. As seen from the 


averaged weights of all the litters in Table 4, lysine 


supplementation of the bread caused the weanling 
female rats to grow twice as fast, and the weanling 
male rats to grow two and a half times as fast as 
their cousins on the commercial bread diet. 


Breeding performance of five successive genera- 


tions. The scheme followed in these studies is seen in 
Figure 1. The breeding performance of the 5 sueces- 
sive generations, F,, Fs, Fs. Fy and F;, is summarized 
in Table 5. Throughout the entire study, the animals 
on the lysine-supplemented bread diet exhibited a 


No im- 
This is in contrast to the animals 
on the commercial bread diet 


normal conception rate and normal fertility. 
pairment was noted 
These grew very poorly 
as indicated in Table 6. Of the 10 females on the com- 


mercial bread diet, two or three died in every genera- 


TABLE 5 


Summary of the breeding performance of the six successive 
generations of rats maintained on commercial bread diet, 
lysine-supplemented bread diet and on stock diet 


Lysine 
supplemented Stock diet 
ead diet bread diet 
Tot st 74 95 100 
Tot S pregnant 2 (43.2 (85 94 (94.0%) 
Total no. of 3 ng borr f 26 705 1054 
Total no. of young born de 14 40 42 
No. of ng } tte 8.7 ’ 11.8 
No t tl 
at 3 davs 2 625 
No 
21 day 457 89.39%) |537 (83.1% 
Morta 5 7 49 (10.7%) 91 (16.9% ) 
No. of young ined/litt 6.1 5.7 5.8 
\verage weaning ight (¢g 17.1 80.5 51.1 


Lysine 
read diet 
Males 
| 
| 
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tion before they were bred. At the time of the first 
breeding, when the animals were 3 months old, the 
average weight of the females was only about 85 g. 
As a rule they were not sufficiently developed sexually 
and pregnancy did not occur. During the next 2 
months the surviving animals continued to grow and 
almost doubled their weight. They were then bred 
again at 5 months of age when fertility was found 
markedly improved. This is shown for the Fy gener- 
ation in Table 7. In all cases when the first breeding 
of the females on the commercial bread diet was not 
successful, the offspring of the next breeding on all 
diets was used for further reproduction studies. 
Lysine-deficiencv symptoms. (Certain symptoms, 
considered to be due to a lysine deficiency, were ob- 
served among the animals on the commercial bread 
diet, but not on the lysine-supplemented bread diet. 
These symptoms occurred during the period of rapid 
growth and were more severe in males than in females. 
Almost all the animals on the commercial bread diet 
exhibited, aside from poor growth, nervousness, irri- 
tability, anorexia and perverted appetite. The ani- 
mals chewed on feed cups and ate their own hair 
from the parts of their bodies they could reach. In 
some animals the hind part of the body was com- 
pletely denuded of hair. As the animals grew older 
and their lysine requirements diminished, this eraving 
for hair subsided and the hair fully regenerated. At 


necropsy, hair boluses were found in the stomachs of 
all animals maintained on the commercial bread diet. 
Evidently the ingested hair was not digested but re- 
mained in the stomach for the entire life. Some 
boluses, usually of a kidney shape, measured up to 
one inch in diameter. A photograph of typical hair 
boluses is shown in Figure 4. Hair boluses were not 
found in the stomachs of animals which had received 
the lysine-supplemented bread diet or the stock diet. 

During the course of these studies blood analyses, 
consisting of hemoglobin determinations and red and 
white blood cell counts, were performed from time to 
time on both young and adult animals. [In young ani- 
mals (21-90 days old) maintained on the commercial 
bread diet, the hemoglobin and the number of red and 
white blood cells were slightly lower than in the ani- 
mals fed lysine-supplemented bread or the stock diet. 
Hemoglobin, red and white blood cell counts were 
approximately 12 ¢. per cent, 5 millions and 6,000, 
respectively, in animals fed the commercial bread diet 
while the corresponding values in animals fed the 
lvsine-supplemented bread diet and the stock diet 
were approximately 13 g. per cent, 615 millions and 
7,000. The blood picture of the adult animals on all 


three diets was essentially normal. Hemoglobin and 


the red and white blood cell counts were approxi- 
mately 15.5 ¢. per cent, 7 millions and 8,000—10,000, 
respectively. 


TABLE 6 
Growth of six successive generations of rats. Gain (g.) for 9 weeks 


Males Generation 


Parent Generation (F 
Ist litter from F 

Ist litter from Fi 

Ist litter from Fe or Ist breeding 
2nd litter from Fe or 2nd breeding 
Ist litter from Fs, 2 or Ist breeding 
2nd litter from Fs, 2 or 2nd breeding 
Ist litter from Fs, 2 or Ist breeding 
2nd litter from F<. 2 or 


2nd breeding 


‘omales 
Parent Generation (F 
Ist litter from 
Ist litter from F 
Ist litter from Fe or Ist breeding 
2nd litter from Fe or 2nd breeding 
Ist litter from F or Ist breeding 
2nd litter from t or 2nd breeding 
Ist litter from Fy. 2 or Ist breeding 
2nd litter from Fy. 2 or 2nd breeding 


(The number in parentheses indicates the number of animals surviving 


! Standard deviation of the mean 


Commercial 
bread diet 


7.625.10! 


Lysine-supplemented Stock diet 
bread diet 
5.8216.45 
12> 9.30 
2+14 
*18.5 


11.926. 


64.125 


if different from 10 for female and 5 for male rats). 


TABLE 7 


Reproduction and lactation performance of (F,) female rats raised on commercial bread diet 
with and without lysine and on stock diet 


First breeding Second breeding 


Lysine- 
supplemented 
bread diet 


Lysine 
supplemented 
bread diet 


Commercial 
bread diet 


Commercial 


Stock diet 
bread diet 


Stock diet 


No. of females bred 10 7 10 10 
Average weight (g.) at breeding 5.3 180.8 168.9 502.0 
No. of females cast litter 9 10 
No. of young born alive 70 105 
No. of voung born dead 9 
No. of young born/litter 1 1 4 
No. of young left with mothers (at 3 days) 66 
No. of young weaned (at 21 days) 9 
Mortality ¢ f 7 
No of young weaned per litter 5. 

Average weaning weight (¢.) 


= 
) 
(= 
1 81.073.00 (2) 
2 59.83.42 (4) 
3. 1 4) 
7 a, 2 81.0~2.00 (2) 
175.2+14.9 311.0% 9.63 
2 63.26.64 162.8+ 5.03 315.4% 5.73 
60.52.55 (2) 230.2+11.37 318.0+13.56 
3 5,2 63.0%6.35 (3) 212.6212.33 323.8211.84 
83.53.18 126.8% 5.20 191,8+ 3.70 
a 82.0+2.07 (3) 130.4+ 4.28 196.2+ 3.77 
60.021.78% (9) 122.8+ 3.58 160.9% 6.44 
149.7+ 3.88 184.8 5.85 
2 62.5+3.06 (8) 135.0 3.21 168.8 8.53 
‘1 129.2> 4.10 175.0> 5.69 
(7) 135.8% 2.20 (9) 185.6 6.62 
13 (4) 164.7+ 3.54 197.1+ 4.20 
152.6 5.38 180.7+ 3.84 
\ 
i 
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Figure 4. A. Hair bolus of kidney shape. B. Three hair 
boluses found in the stomach of one rat. C. Cross-section of a 
hair bolus. (Scales in cm.) 


Observations on longevity. Al! the animals of the 
parent I*, generation, 10 females and 5 males on each 
diet, were allowed to die by natural death. In almost 
all cases necropsy was performed immediately to de 
termine the cause of death and to observe the gross 
pathology of various internal organs, especially of 
lungs, liver, kidneys and adrenals. The causes of early 
death of one or two animals in each group were pneu- 
monia, respiratory disease or tumor of the ovaries or 
urinary bladder. In the rest of the animals gross 
pathology of the various internal organs did not indi- 
cate specific causes of death nor a syndrome pattern 
for a particular diet. Involvement of the lungs and 
ovarian cysts were, however, observed frequently in 
animals on all 3 diets. 

No definite conelusious can be drawn regarding the 
influence of the diets on longevity, as the number of 
animals on each diet was small. The average survival 
time in days and the ranges for the groups of females 
and males are indicated in Table 8. It is interesting 
to note that in this study the females maintained on 
the commercial bread diet outlived the females on the 
lysine-supplemented bread diet by 100 days and the 
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TABLE 8 


Survival time in days of rats of the parent generation (F.), 
maintained on commercial bread diet, lysine-supplemented 
bread diet and stock diet 


Su val time (days) 


5 males 
av. (range) 


a 493 (431-604) 
Commer 1 read diet sin 704 (452-1050) 694 (615-900) 


TRO 


females on stock diet by 200 days. It should be noted 
that the shortest-lived females, those on the stock diet, 
bred earliest and produced most heavily throughout 
the reproductive life. In males, however, the reverse 
was observed. The males on the commercial bread 
diet died first, on the average 200 days earlier than 
the males fed the lysine-supplemented bread and 300 
days earlier than the males on the stock diet. These 
findings suggest that dietary lysine deficiency may 
have a profound detrimental effect on the longevity 
of the males. All of the latter on the commercial bread 
diet were dead before the first death oceurred in the 
other two groups. Partial correction of the dietary 
lysine deficiency resulted, in both males and females, 
in a change of their life spans towards that observed 
in animals on the stock diet 


DISCUSSION 

Previous studies have shown that the growth rate 
of weanling rats consuming a 90°. bread diet can be 
significantly improved by lysine supplementation of 
the bread. Growth similar to that of a good stock 
diet was thus obtained For subsequent studies a 
suboptimal level of lysine supplementation, 0.25% 
I lysine * HCl, was chosen because it had been ob- 
served (4) that this small amount of lysine when 
added to the bread diet, pe rmitted the animals to 
approach eventually the growth of their litter mates 
maintained on the diet supplemented with the opti- 
mum amount of lysine. In the present studies, 0.25% 
L-lysine - HCl was added to the flour before baking. 
This raised the lysine content of the bread diet by 
0.16% as determined by microbiological assay. 

The marked improvements in reproduction and lae- 
tation obtained by supplementing commercial bread 
with 0.25% L-lysine - HCl are of special interest. In 
7 successive litters of the parent generation (F,) the 
rats receiving lysine-supplemented bread produced 
larger litters and had fewer stillborn pups. There was 
a lower mortality of the young and an increased 
weight of the young at weaning. The considerably in- 
ferior performance of the commercial bread diet be- 
came increasingly evident when successive generations 
were studied. On the other hand, the over-all per- 
formance of the rats receiving the lysine-supplemented 
bread compared favorably with that of the animals 
on the stock diet. For example, with the lysine- 
supplemented bread diet, the average number of paps 
per litter for the 7 successive litters of the parent 
generation F, and for the 5 successive venerations 
was 10.3 and 9.3, respectively. With the stock diet 
the corresponding numbers were 11.6 and 11.8. The 
number of pups weaned per litter was 5.7 and 5.7 on 
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the lysine-supplemented bread diet and 5.4 and 5.8 on 
the stock diet, respectively. There is no significant 
difference between those performances. 

The growth of the young of all 7 successive litters 
of the parent generation as well as of all 5 succeeding 
generations was remarkably uniform and much better 
on the lysine-supplemented bread diet than on the 
unsupplemented commercial bread diet. There were 
no signs of lysine deficiency among the animals re- 
ceiving the lysine-supplemented bread diet while 
decided deficiency symptoms were seen regularly on 
the animals receiving the commercial bread diet. 
Throughout the entire study there were no indications 
of any adverse effect due to lysine supplementation of 
the flour used for the bread. 


SUMMARY 


The nutritive value of a diet based on white bread 
containing 6% nonfat dry milk was compared with 
that of a diet based on a similar bread but baked from 
flour supplemented with 0.25% L-lysine - HCl. The 
comparison was carried out with groups of rats which 
were maintained on the two diets from weaning until 
death and which were bred until fertility ceased. The 
first litter of the parent generation on each diet was 
raised to maturity and then mated. In similar man- 
ner the comparison was carried through five successive 
generations. Lysine supplementation of the bread im- 
proved reproduction and lactation performance con- 


siderably and uniformly throughout the seven litters 
of the parent generation and all successive genera- 
tions. While this performance was similar to that of 
animals maintained on stock ration, the breeding per- 
formance of the animals maintained on the commercia! 
bread diet was poor and decidedly inferior to that of 
the animals maintained on the lysine-supplemented 
bread diet. The use of flour supplemented with 0.25% 
L-lysine - HC] produced a bread which, when used as 
the sole source of dietary protein, resulted in normal! 
or near normal reproduction and lactation of rats. 
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Canning Quality of Elberta Peaches as Affected 
by Nitrogen Fertilization - 


(Manuscript received August 12, 1957 


Son E OF THE EFFECTS of nitrogen 
fertilization on fresh-market quality of freestone 
peaches have long been recognized (2, 4, 5, 11). Delay 
in maturity, lack of red pigmentation (blush), and 
retention of green color well into softening of the 
fruit result from heavy applications of nitrogen. All 
detract from fresh-market quality. Growers for this 
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market have therefore been cautious in applying nitro- 
gen, even though high applications may more than 
double yields over those obtained when nitrogen is 
applied only to correct visible deficiencies. 

The requirements for high quality in canned 
peaches are considerably different from those for fresh 
market. A previous report (12) showed that yield of 
Elberta peaches as affected by nitrogen fertilization, 
need not be sacrificed to obtain the best quality fruit 
for canning. Application of nitrogen in the amounts 
required for maximum yields resulted in fruit that 
was firmer and finer in flesh character, deeper and 
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more orange in color, and less astringent and tart in 
flavor, when canned, than fruit grown at lower levels 
of nitrogen fertility. Fruit grown at high levels of 
nitrogen fertility was considerably lower in tannin 
and acid, slightly lower in soluble solids, and slightly 
higher in aseorbie acid content than fruit grown at 
lower levels of nitrogen. Leaf nitrogen was used as an 
index of individual tree response to nitrogen fertiliza 
tion. Highly significant correlations were observed 
between leaf nitrogen and the several qualities studied 

The present report describes a continuation of these 
studies involving an improved sampling distribution 
of treatments in the high-nitrogen range, a more pre 
cise organoleptic evaluation of flavor and flesh charac 
ter, and chemical analysis of green pigments and total 
carotenoids. Data are presented on the effeet of nitro- 
gen on maturity, as determined by color and firmness. 


EXPERIMENTAL PROCEDURE 


Selection of samples. Fruit used in this study was obtained 
from soil management plots of Elberta peaches at the Irriga 
tion Experiment Station at Prosser, Washington, in 1956. Four 
samples, consisting ot 1 or 2 trees each, depending on size of 
crop, were selected at each of 5 levels of nitrogen fertility 
The tree selections were based on appearance of the trees and 
on the nitrogen content of leaf samples consisting of the first 
» full-sized leaves from the base of 25 shoots per tree, taken 
on July 2, 1956. 

Grouping of trees into treatments was therefore based on 
tree vigor, which indicates individual tree response to available 
nitrogen, rather than on position in the orchard or previous 
treatment. The leaf analysis values should be used only for 
comparing nitrogen status of trees in this study. Leaf nitrogen 
is not an absolute standard of tree vigor due to differences in 
age of leaves sampled, time of year sampled, exposure of leaves 
to sunlight and other factors. 

Fruit from each tree or pair of trees was handled as an indi- 
vidual sample throughout the study. Table 1 shows the aver 
age leaf nitrogen content, harvest date, yield, and distribution 
ot maturity within each nitrogen group. All of the fruit on a 
sample tree or pair of trees was harvested on the date when it 
was judged that most of the fruit was at a maturity that would 
reach a uniformly soft, fully yellow ripeness, suitable for 
canning, after 5 to 6 days of post-harvest ripening. An average 
pressure test on pared cheeks of 5 to 6 pounds, with a Maguess 
and Taylor pressure tester and a 5/16-inch plunger, was con 
sidered indicative of this maturity. 

Peaches from each sample were composited and culls, exelu 
sive of bruises, removed. The fruit was then sorted into three 
maturity groups, on the basis of color and firmness. These 
maturities consisted of greener fruit that would require more 
than 6 days to reach canning ripeness, fruit that would reach 
canning ripeness in 5 to 6 days, and riper fruit that would 
reach canning ripeness in less than 5 days. Firmness of each 
naturity group was determined by pressure testing 20 ran 
domly selected peaches. 

Fruit in the maturity group requiring 5 to 6 days’ ripening 
was used for eanning and for chemical analyses. It was 
ripened in the laboratory where the diurnal temperature range 
was from 61° to 78° F. Diurnal fluctuations were fairly uni 
form throughout the ripening period. Relative humidities 
ranged from 45 to 60%. Losses in fruit weight during ripening 
varied from 4 to 7%. 

Methods of analyses. Total nitrogen was determined on the 
uir-dried, ground leaves by the AOAC method (7) and ealeu 
lated as percentage nitrogen on the oven-dried basis. 

Tannin was determined by the Guadagni et al. (7) modifica 
tion of the Rosenblatt-Peluso method. A wedge was eut from 
each cheek of 6 peaches selected at random from each sample. 
Ascorbic acid was determined by the Loeffler and Ponting 
method (10) using wedges eut from the cheeks of the same 
6-peach sample used for tannin. The remainder of the sample 


was pulped in a blender. Twenty grams of pulp, mixed with 
100 ml. of distilled water, were titrated with 0.1N NaOH to a 
pH of 8.1 to determine titratable acidity. Soluble solids were 
letermined on clear filtrate from the same pulp with an Abbe 
type refractometer 

Total carotenoids and green pigments were determined on 
the total fruit, exclusive of pits, and green pigments were also 
determined on skin tissue. Whol 
harvest and after ripening for canning, were frozen and 6 


peaches, taken at time of 


peach samples of frozen fruit used for these analyses. Total 
carotenoids were determined on finely chopped and pulped 
samples by a modification of the Wal! and Kelley method (14). 
Chlorophyll was first removed from the crude extract by water 
washes, after treatment with 25 ml. of 0.5N aleoholic NaOH. 
The total earotenoids were then determined by measuring the 
absorption in an Evelyn photoelectric colorimeter using a 
440 mu filter and a 8 earotene standard. Green pigments were 
determined by the method of Kramer and Smith (9) after pre- 
paring a puree in a manner similar to that used for total 
earotenoids. 

Color measurements were made on fresh and canned peaches 
with a Hunter Color and Color-Difference Meter having an Rd 
scale. A %4-in. slice was removed from the cheeks of each of 
10 fruits at time of harvest. The freshly cut surface of the 
fruit was treated with a 1% solution of NaF to prevent darken 
ing and then centered over the small aperture of the instrument 
for measurement. Values obtained for the greener and riper 
sides were averaged. All halves from one tan were used in 
measuring the color of the canned fruit. The back of each half 
was centered over the small aperture and large-area illumina 

irements. A Maize porcelain panel 
> 


tion was used for these m 
with an Rd of 54.0, an a of 1.0, and a b of 32.0, was used as a 


standard. The results are expressed as Rd, a/b, and V a’+ b’. 


Canning method. Peaches in the to 6-day maturity group 
that had not reached a uniformly soft, fully yellow maturity on 
the sixth day were removed from the canning samples. Bruised 
peaches, which probably should have been placed in the riper 
group, were also removed. The remaining fruits were used for 
chemical analyses and to prepare the canned samples. 

Peaches were pitted by machine and the number of tight pits, 
where flesh adhered to the pit, was determined on 20 fruits. 
Observations on the handling quality and appearance of the 
halves were made. The pitted halves were steamed 60 seconds, 
cooled with a water spray, and the skins removed by hand. 
Nineteen and one-half ounces of peeled halves were weighed, 
within %-ounee, into No. 24% eans. The cans were then filled 

th hot 40% suerose sirup, steam exhausted for 8 minutes, 
sealed, ; non-agitating, boiling 
vater bath, water cooled, and stored at 32° F. until used. 


processed tor “U0 minutes n 


Drained weights were determined on a number of cans from 
each sample during the course of color measurements and flavor 
evaluation. 


Color, appearance, and flavor evaluation. Canned fruit from 


all sample trees were examined simultaneously for color and 
appearance about 5 months after processing. A panel of 5 


judges seored color on a 1-to-10 seale, 1 being the lightest 
yellow and 10 being the deepest yellow-orange. Appearance 
other than eolor was not scored because observable differences 
were limited to a slightly more frayed appearance in the sam 
ples from nitrogen group I when the halves were placed with 
cups up. 

Ranking by a 3-judge panel in paired comparison method 
was used to evaluate peach flavor, astringency, firmness, fine 
ness, fiber, and preference. Evaluations were made under sub- 
dued red light that prevented color and appearance compari 
sons. Quarters from 2 different ves were provided in each 
sample. One to 3 pairs were ranred by a single judge at each 
sitting. The lowest and next lowest nitrogen groups, I and II, 
were compared directly since th greatest differences in quality 
were known to oceur between these treatments. Significance 
of the data was determined by use of rank total tables (8). 
Nitrogen groups II, III, IV, and V were compared by an in- 
complete block design in which the individual samples of each 
group were used at random. The data were analyzed by the 
method of Bradley and Terry (3). 
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RESULTS AND DISCUSSION 


Yield of peaches increased with inereasing leaf- 
nitrogen to a maximum at the fourth level (Table 1), 
at which level the average nitrogen content of the 
leaves was 2.8%. The lower yield obtained at the 
highest nitrogen level was attributed to freeze injury 
that occurred in these trees in November, 1955, rather 
than to a depressing effect of the high nitrogen treat- 
ment. It is probable that the normal yield under con- 
ditions of this experiment would have leveled off at 
about that obtained in nitrogen group IV. Interpre- 
tation of yield data must be made with caution since 
sample randomization within the orchard was sacri- 
ficed in selecting trees primarily on leaf nitrogen and 
vigor. 

It is interesting to note that, while the weight of 
fruit lost in pre-harvest drop increased with increas- 
ing nitrogen, the losses were relatively constant at 
about 25% of the total vield. The high eullage in 
nitrogen groups | and II has an important effect in 
reducing the yield of usable fruit in these treatments. 
Most of this cullage was due to split pits and to small, 
misshapen fruits. 

These data show the delaying effect of nitrogen on 
maturity. The spread was 14 days, about the same as 
that observed in the previous study (12). This effect 
of nitrogen on maturity, which causes an undesirable 
delay in shipments to fresh market, could be usefully 
applied, under suitable circumstances, to spread the 
harvest season for processing. The distribution of 
maturities in the 3 maturity groups shows that tree 
vigor had little effect on spreading the maturity of the 
fruit in a given nitrogen group. This is in contrast to 
previous observations that there was a much greater 
variation in maturity among fruit on high nitrogen 
trees. Warmer weather during the blossom and har- 


vest period of this study contributed to more uniform 
ripening. 

The pressure-test data on these maturity groups 
(Table 2) show that the sorting operation to obtain 
these groups was reasonably accurate on the basis of 
firmness of cheeks. Differences in firmness between 
treatments in the prime-canning maturity group were 
not significant. Slight deviations in firmness were 
later corrected in the ripened samples by removing 
those peaches that were not ripe after 6 days and those 
that were bruised. With few exceptions, the fruit in 
the greener maturity group in each sample reached 
canning ripeness within nine days after harvest. The 
data indicate that firmness, as determined by pressure 
test, is a fairly aceurate index of the time the fruit 
will require to ripen after harvest when large enough 
samples are used. 

Of particular interest is the difference between aver- 
age cheek and suture pressure test values. This dif- 
ference is an index of the uniformity of softening of 
individual fruits and therefore of susceptibility to 
bruising. Differences between suture and cheek firm- 
ness decreased significantly in both the 5 to 6 day 
maturity group and in the greener group as the nitro- 
gen content of the leaves increased. The approach to 
ultimate softness of the suture in many of the riper 
fruits in the low nitrogen treatments probably ac- 
counts for the fact that no differences were apparent 
in the riper group. Suture firmness did increase 
appreciably with increasing nitrogen in this maturity 
group, however. These data indicate that bruising 
losses would be appreciably lower in fruit grown at 
high levels of nitrogen fertilization than at lower 
age cheek firmness. In commercial harvesting this 
levels, provided both were harvested at the same aver- 
age cheek firmness. In commercial harvesting this 
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TABLE 1 


Leaf nitrogen content, yield and maturity of Elberta peaches. Values are means of 4 samples 


Range of 
Leaf N, harvest Total 
dates, 
1956 


yield, 


Nitrogen group 
tons/acre' 


1.90 
2.24 
2.49 
2.79 
LSD .05 0.16 
LSD .01 0.22 


! Calculated on basis of 120 trees per acre. 


tons/acre? 


Distribution of harvested fruit into culls and 

— Pre-harvest maturity groups, % 

drop, 
per cent of | Riper | Canning Greener 
total yield group, group, group, 

Culls <5 days? | 5 to 6 days? >6 days * 


yield, 


16.6 21.9 
7 17.0 
17.6 
1 
1 


ao 


t> 


to 


2.8 
3.4 
3. 


5 


0 


2 Indicates days of post-harvest ripening required to reach canning maturity 


TABLE 2 


Pressure test values for Elberta peaches. Measurements made at harvest on 20-fruit samples. Values represent the means 
of 4 samples in pounds, using a 5/16 inch plunger on pared surface 


Riper croup (less than 
5 days ripening) 
Nitrogen group Cheek 
Cheeks minus 
suture 


Suture 


I 
I! 
IV 
LSD .05 
LSD .01 


Suture 


Greener group (more 


Prime canning group : 
than 6 days ripening) 


5 days ripening) 
Cheeks 


Cheeks minus 
suture 


Cheeks 


Cheeks Suture 


176 
i 
j 
5 8/27-31 10.0 74 
9/3-4 16.9 12.8 
9/5 28.6 24.5 
9/6—8 35.0 26.1 
+ 9/8-10 27.6 20.1 
7.9 8.8 
11.0 12.2 
suture 
. 1.3 3.0 1.7 3.3 
1.4 3.2 1.8 3.6 
1.7 3.6 1.9 3.0 
2.1 4.0 1.9 3.6 
2.4 3.9 1.5 3.7 
0.6 NS NS NS 
t 


advantage would probably be lost because the greener 
color would make it harder to recognize when the 
high nitrogen fruit had reached harvest maturity. 

Data on the tannin, soluble solids. titratable acidity, 
and ascorbie acid content of the ripened fruit from 
the 5 to 6 day maturity group are shown in Table 3 
The marked decrease in tannin and titratable acidity 
with inereasinge leaf nitrogen agrees with previous 
observations (12). Soluble solids and ascorbie acid 
were not consistently related to leaf nitrogen in this 
study, however. 


TABLE 3 


Nitrogen content of leaves and tannin, soluble solids, acidity, 
and ascorbic acid content of fruit of Elberta peaches. 
Values are means of 4 samples 


Flesh of fresh fruit ripened for canning 
Leaf 
Nitroge 
nitrogen, T Soluble Titratab Ascorbic 
sroup annin solids, acids, acid, 
mg./100 ¢ oe 
meq./100 mg./100 ¢ 
I 1.90 291 12.3 10.32 6.7 
IT 2.24 201 11.1 4.02 5.4 
III 2.49 192 10.6 8.69 5.7 
lV 2.79 152 10.4 7.45 5.4 
\ 4.09 152 11.0 7.01 5.9 
LSD .05 0.16 27 0.6 0.92 1.0 
SD O01 0.22 7 0.9 1.27 1.4 
Fruit from prime canning, 5 to 6 day maturity group, used after 6 


days of post-harvest ripening 


Tannin and acid contents were consistently lower 
at comparable leaf nitrogen values than in the pre- 
vious study, as shown in Figure 1. This fact, in con- 
junction with observations of the fruit, indicates that 
fruit from trees having an average leaf nitrogen con- 
tent of 1.90%, group I of the present study, was 
generally comparable in quality to that from trees that 
had an average leaf nitrogen content of 2.07% in the 
previous study. That leaf nitrogen is not an absolut: 
index of tree vigor may explain this difference in 
qualities between the two seasons at a given leaf nitro 
gen level. The fact that leaf samples were collected 
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PERCENT LEAF NITROGEN 
Figure 1. Effect of season on tannin and titratable acid 
content of Elberta peaches in relation to leaf nitrogen. 
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by the same workers under similar conditions in both 
studies suggests that these differences may be the 
effeet of seasonal climate on fruit response to nitro- 
gen. It has been shown that the tannin content of 
Elberta peaches is markedly affected by climate, tan- 
nin being much higher in fruit erown in cool climates 
than in warmer districts (6). It thus appears that the 
cooler growing season of the previous study may have 
intensified the effect of low nitrogen on the tannin 
content of the fruit. 

Data on total carotenoids. ereen pigments, and color 
measurements and scorings are shown in Table 4. No 
differences were found in green pigment contents of 
the combined flesh and skin tissues, either at time of 
harvest or after ripening. The green pigments de- 
creased during post-harvest ripening in all nitrogen 
groups. Data on the green pigments in skin tissues 
show that this pigment was concentrated in the skin. 
At harvest the concentration of green pigments in the 
skin tissue inereased with increasing leaf nitrogen. 
This accounts for the greener external color of 
peaches, at a given firmness, with increasing nitrogen. 
Differences in total carotenoids of the several nitrogen 
treatments at time of harvest were not related to nitro- 
gen treatment. Carotenoids, however, showed a cor- 
relation with leaf nitrogen (r +0.03) after post- 
harvest ripening 

Significant differences were found between nitrogen 
groups for Hunter values of Rd, hue (a/b), and satu- 


ration a~ +b") of the flesh of the fresh peaches 
at harvest. Of these, Rd and saturation are correlated 
(r +.649 and 560 respectively) with nitrogen 
treatment. The significant inerease in a/b of the 


canned fruit with inereasing nitrogen is in agreement 
with results of the previous study (12). Differences 
in saturation values for color of the canned fruit were 
not significant in this study. A correlation was found 
between Hunter ‘‘a’’ and ‘‘b’’ valnes of the flesh of 
the fresh peaches at harvest and during ripening 


Figure 2 The higher ‘‘a’’ values were associated 
with higher ‘‘b’’ values. Visual color scoring of the 


canned fruit showed a progressive change from pale 
vellow to deep vellow-orange with increasing Leaf 
nitrogen. This is in agreement with previous obser- 
vations, 


© HARVEST SAMPLE FROM A NITROGEN TREATMENTS 


@ TREATMENT ¥-4 © T RIPENING 


720 +40 


NTER “A VA 


Figure 2. Relation of Hunter “a” and “b” values at harvest 


and during post-harvest ripening. 
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TABLE 4 


Nitrogen content of leaves and green pigments, total carotenoids, and color of harvested and ripened fresh fruit and canned 
fruit of Elberta peaches.’ Values are means of 4 samples 


Green pigments, OD? Total carotenoids, mg./100 ¢.* Hunter meter values 


Fresh fruit flesh | Canned Pane 


Flesh and . Flesh and Flesh and Flesh and > ; ~ 
Skin Rd a/b Vat + be a/b Va? + 


skin skin 


‘ ) 0.066 63 2. 48.7 —O.171 30.82 0.063 29.18 1.9 

Il 2.24 0.415 92 0.071 1.39 19.3 0.240 30.11 0.131 30.16 

111 2.49 0.407 4.13 0.067 1.48 2.4! 50.2 0.253 30.00 0.127 °9.67 6.4 

1V 2.79 0.412 4.82 0.067 1.50 2.5 51.2 0.250 29.91 0.145 20.80 8.3 

\ O.389 1.58 0.068 1.54 2.63 0.3 O.185 29.75 0.202 10.34 

LSD 0.05 0.16 Ns ORS Ns 0.14 NS 1.1 0.035 | 0.52 0.043 NS 0.7 
LSD 0.01 0.22 1.14 NS 16 | 0.050 | 0.72 0.060 1.0 


' Fruit from prime canning, 5 to 6 day maturity group 
Optical density at 665 ma of ethyl ether extract, calculated on bass of 0.2 ¢. tissue per ml. solvent 


Caleulated as 6 carotene 


TABLE 5 


Rank total’ from paired comparisons of quality of canned Elberta peaches. Nitrogen groups I and II. 
Values are sums of 4 samples, each evaluated by 3 judges 


Flavor Flesh character 


Preference 


Nitrogen group 


Peach flavor Astringenc) Tartness Firmness Fineness Fiber 


Av. leaf N 1.90% 24 14 16 23 22 14 22 


leaf N 2 


2.24% 


Probability 


High numbers indicate less of given character. 


It is important to make the distinction between skin TABLE 6 

pigmentation and flesh pigmentation. The color of Rank analysis of paired comparisons in an incomplete block 
The color of design. Nitrogen groups II, III, IV, and V. Values were 
obtained with 4 samples, each evaluated by 3 judges 


fresh market fruit is the skin color. 
canned fruit is the flesh color. This obvious but very 


significant difference is one reason why nitrogen influ- ae Maximum likelihood estimates | |. 
ences canned and fresh quality differently. This dis- 1 III Iv v 

tinction also enters the maturity picture. The data Peach flavor 19 1M 5 a5 02 
presented here demonstrate clearly why skin color is 
such a poor index of maturity, especially where dif- Firmness o4 14 26 56 01 
ferent nitrogen levels are encountered. Nevertheless, — 
the ultimate picker decision will be based mainly on Preference 11 15 28 i 01 
skin color and any index of maturity must be related LSD os = .20 between pairs 


to skin color by the foreman for the benefit of the 


picker. These results provide further confidence that these 
Results of the rank analysis of paired comparisons organoleptically determined changes in quality with 
between nitrogen groups I and IT are shown in Table leaf nitrogen continue throughout the higher nitrogen 
5. Significant differences were obtained in every range studied. It should be pointed out, however, that 
quality exeept tartness. Comments of judges during the judges used in this panel were highly trained and 
the course of these flavor evaluations indicated that that it was impossible to eliminate the element of 
only fruit from nitrogen group I had flesh that was prejudice and the interfering effect of one quality 
soft, grainy, and typical of canned peaches from low- upon another. Thus, a low astringency in a sample 
vigor trees, as observed in the previous study. was usually associated with more peach flavor and a 
Results of ranking, in a paired comparison by an greater preference. A soft texture was usually associ 
incomplete block design of nitrogen groups II, IIT, ated with coarseness and made fibers more noticeable 
IV, and V, are shown in Table 6. These results, and It is questionable that the quality differences observed 
those in Table 5, are in general agreement with pre- in the three highest nitrogen groups of this study 
viously reported observations on the effect of nitrogen would be important to the average consumer. It is 
on the quality of canned Elberta peaches. Peach also probable that not all consumers would agree with 
flavor, flesh firmness and fineness, and preference in- the judges in their preference for the higher-nitroge: 
creased with increasing nitrogen, while low nitrogen fruit. 
resulted in greater astringency, tartness, and more The pits were free in peaches of all treatments and 
fiber. The LSD values at the 0.05 level show that there the fruit from nitrogen group I showed only slight 
were at least two, and in some instances three, signifi- loss in shape during steaming and processing. The 
cantly different pairs within the four highest nitrogen slight breakdown of red pigment in the pit cavity of 


treatments. some peaches grown with high nitrogen fertilization, 
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noted in the previous report, was again observed in 
some fruit from the IV and V nitrogen groups. In no 
instance did this breakdown appreciably change the 
appearance of the canned produet, but it would 
probably affect the appearance of frozen peaches 
where red pigmentation is preserved 

No differences were observed in drained weights of 
the canned product with differences in leaf nitrogen. 
Wilt losses during post-harvest ripening, which have 
been shown to be an important factor in determining 
drained weight of canned peaches (13), were rela 
tively constant for all samples in this study. 

Results of these studies do not suggest indiscrimi- 
nate use of excessive quantities of nitrogen fertilizer 
for canning peaches. Undoubtedly, it is possible to 
apply too much nitrogen. Further studies into the 
effect of extremely heavy nitrogen applications are in 
progress. Nevertheless, these studies do show that 
good canning quality can be attained over a wide 
range of nitrogen levels and that nitrogen deficiency 
lowers canned quality. Commercial applications of 
fertilizer in quantities large enough to produce 20 to 
25 tons of fruit per acre are within the range studied 


SUMMARY 


The effect of nitrogen fertilization on the eanning 
quality of Elberta peaches was investigated. Nitrogen 
content of the leaves was used as the index of nitrogen 
status. 

Nitrogen fertilization in the range studied delayed 
the maturity of the fruit by as much as two weeks but 
did not appreciably affeet the distribution or range of 
maturity on individual trees. Individual fruits from 
high-nitrogen treatments softened more uniformly 
than fruits from low-nitrogen treatments, indicating 
less susceptibility to bruising when harvested at eom- 
parable firmness. 

Firmness, as determined by pressure testing pared 
cheeks of a sufficiently large sample, was found to be 
a good index of maturity in terms of time that would 
be required in post-harvest ripening for the fruit to 
reach canning ripeness, within the nitrogen range 
studied. 

Skin color was found to be a poor index of maturity. 
The wide differences in skin color, exclusive of blush, 
observed between fruit grown at low and high nitro 
gen levels was found to be primarily due to inereasing 
amounts of green pigments in the skin tissue as the 
nitrogen level increased. No significant differences 
due to nitrogen were observed in green pigments or 
total carotenoids of the flesh at time of harvest. Total 
carotenoids of the ripened fruit showed a positive 
correlation with leaf nitrogen. Rd values inereased 
slightly and saturation values deereased slightly in 
the flesh of the harvested fruit as nitrogen increased 
Visual inspection of the canned fruit showed a change 
in hue from yellow to vellow-orange as nitrogen in 


ereased, which was accompanied by an inerease in 
Hunter a/b ratio 
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The quality of the canned peaches improved with 
increasing leaf nitrogen content. as exhibited by a 
deeper, more orange color, a less astringent and more 
pronounced peach flavor, and a firmer, finer, less 
fibrous flesh character. 

The relation between leaf nitrogen and subjectively 
determined quality factors was accompanied by a 
marked decrease in tannin and acid content of the 
ripened fruit as leaf nitrogen increased. 
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Problems in Handling Poultry Wastes: 


(Manuscript received July 27, 1957 


Tue DELMARVA PENINSULA, which 
consists of a large portion of Delaware and small 
segments of Maryland and Virginia, is well-known for 
large poultry growing and packing establishments. 
Poultry processing plants located on this Eastern 
Shore Area have at one time killed, dressed, and 
packed as many as 9,000 chickens per hour on a single 
line. 

Trends in recent years have been towards complete 
eviseeration which, in turn, has had a decided effect 
upon the concentration and characteristics of the 
wastes emanating from these establishments. Only a 
few short years ago the packing plants located within 
this area were primarily known for ‘‘New York 
dressed’’ chicken—i.e., poultry which are killed, bled, 
picked, cleaned but not eviscerated, then chilled and 
ice-packed for shipment. 

The birds are usually transported in wooden erates 
or coops from the numerous growing farms upon the 
peninsula to the various packing plants. Some of the 
poultry is transported in wire batteries. 

Prior to the onset of evisceration practices, poultry 
reaching the processing plants was retained within the 
batteries in large feeder stations for a period of one 
to three days. During this retention period the poul- 
try was fed and watered. The feeder station operation 
has changed sharply in recent years. The ‘stations 
have been essentially eliminated and are primarily 
used during week-ends. Oftentimes, the poultry is 
conveyed to the killing room directly from the coops or 
the wire batteries used for transporting them from 
the growing farms. This type of operation is com- 
monly ealled ‘‘tail-gate killing’’ or handling of 
‘*ereen’’ poultry. 


SOURCES OF WASTES 


Normally, the predominant sources of wastes which reach 
the outfall sewer originate from the feeder station, battery 
washing, killing, picking and evisceration operations. Drop- 
pings from the lower tier of the battery directly to the floor 
and spillage of food constitute the primary sources of waste in 
feeder stations. A large number of plants in the State of Dela- 
ware remove the floor droppings by dry cleaning (manually, 
scraping the floors clean) followed by ‘‘hosing down’’. Sev- 
eral of the plants dry-clean without washing. The volume of 
water used to clean the feeder station floors is extremely 
veriable, being dependent upon the consisteney or viscosity of 
the droppings and also upon the efficiency of the personnel. 

Battery washing, without prior removal of the accumulated 
manure from the pans, is not practiced in the State of Dela- 
ware. Various degrees of efficiency do exist, however, in dry 
cleaning of the batteries. The water employed for battery 
cleansing is usually maintained under increased pressure to 
facilitate removal of any accumulated manure in the wire 
strands, and also to keep waste volume at a minimum. 

The blood is permitted to fall into long rectangular troughs, 
or upon the floor. Washing of the walls and floors, after the 
"Presented at the Institute of Food Technologists, Seven- 
teenth Annual Meeting, Pittsburgh, Pennsylvania, May 12-16, 


1957. 


A. Joel Kaplovsky 


Director, Water Pollution Commission, 
State of Delaware, Dover, Delaware 


coagulated blood has been removed, constitutes a _ relatively 
strong source of waste. 

The length of time permitted for blood draining will vary 
from plant to plant. Operators maintain that feather removal! 
is impaired if the poultry is permitted excessive drainage be 
fore sealding. Consequently, the blood not drained during this 
initial phase becomes part of the pollutional load of sueceeding 
operations. 

The wastes from the sealding operation are usually highly» 
concentrated. This waste contains blood, dirt, and/or some 
manure. 

Feathers that are removed after sealding are collected and 
transported to a feather rendering plant. 

After the pinning and cleansing, the poultry enters the pack 
ing room for chilling. This chilling operation constitutes a 
relatively weak source of pollution. 

If the cleaned poultry is to be eviscerated the resulting 
waste characteristics change. First, evisceration cannot be 
completed as quickly as the ‘‘ New York dressed’’ procedures, 
and consequently, the overall killing rate must be decreased in 
order to maintain a continuous conveyor type operation. 
Second, wastes emanating from the evisceration phase contain 
increased concentrations of grease, small particles of skin, and 
fat. In addition, the volume of water per thousand chickens 
killed increases materially. 

Various types of entrail separation techniques are employed. 
Oftentimes particles or portions of the entrails slip through 
into the waste stream. The offal collected is transported to 
rendering plants for processing. 


WASTE CHARACTERISTICS 

The flow from the various poultry plant operations varies 
considerably and was reported by Rudolfs (5), Heukelekiau 
et al. (1), and Porges (4). Variations in flow are dependent 
upon the number of hoses used throughout the plant, the num 
ber of hoses unattended, battery washing efficiency, clean-up 
operations, and sealder overflow. During the normal operations 
(3) the flow may vary as much as 130% from the mean, and 
during clean-up operations the flow may vary as much as 
220% from the mean. 

Average waste composition, which is considered typical for 
a ‘*New York dressed’’ operation practicing dry cleaning of 
the batteries, is depicted in Table 1. Of interest is the vari 
ability in settleable solids in the normal and clean-up phases, 
deviating as much as 200%. During the normal operation a ratio 
of 1:1 of B.O.D. to suspended solids, respectively, is evident. 
This ratio is similar to domestic wastes. The settleable solids, 
P.O.D. and suspended solids are approximately 3- to 4-fold 
that of strong domestic sewage. 

Clean-up operations, Table 1, consist of (a) the dumping of 
the sealder, (b) the washing of the sealder, and (¢) the wash 
ing of the floors in the killing and pinning rooms, respectively. 
The wastes received from the feeder stations and battery wash 
ing occur in surges throughout the day. The normal operational! 
waste characteristics extend throughout the 8-hour working 
day, whereas the clean-up operation is usually confined to a 
period of approximately 3 hours. 

Other investigators (1, 4, 5) have reported the pollutional 
load received from the packing operations on the basis of each 
1000 chickens killed. Employing this means of reporting waste 
load concentration for Delaware plants often resulted in un- 
explainable deviations. Feeder station operation and battery 
washing technique varied from plant to plant. It had been 
estimated that approximately 95% of the entire plant pollu 
tional load could have its origin from the washing of feeder 
stations and batteries. The wastes derived from the killing, 
pinning, and packing room operations are relatively uniform 
from plant to plant, this uniformity being confined to only 4% 
of the entire waste load. A minor variation in the feeder station 
operation, or the washing of batteries, will influence materially, 
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TABLE 1 
Waste concentration from typical plant having moderately effective dry cleaning 


Mean deviation ‘ 


Overall 
Sverags Maximum Averag 
Normal Operatior 
B.O.D., p.p.m 725.00 9.00 19.0 
Suspended Solids, p.p.m 769.00 $9.30 23.5 
Settleable Solids, 16.60 201.00 
Clean-up Operation 
B.O.D., p.p.m 1144.00 10.25 
Suspended Solids, p.p.m 1752.00 23.50 0 
Settleable Solids, ml $6.0 204.00 59.2 


sused upon 7 composite analyses of 41 samples 


Based composite analyses of 32 samples 


upon 2 


significantly more than load per 1000 ehiekens 
killed. the 
feeder 


tion in recording pollutional loads from poultry packing opera 


the reported 


Apparently, number of birds maintained within th 


station (from 1 to 3 days), should be of prime considera 


tions. 
different 


A closer evaluation of operation 


A comparison of the effect of dry cleaning at two 
n Table 2. 


practices, namely, giving sufficient consideration to the average 


plants is presented 


retention time for ehickens in the feeder station, clearly indi 


cates the similarity of total waste loads at each of the plants 
Manure solids removed per 1000 chickens maintained in the 
feeder station are quite similar, being 124 pounds and 128 


Plant A 


whereas 


maimtaines 
Plant B 
the num 
Plant 


one 


Plants A 
their chickens for 


pounds at and B, respectively. 
fed 


maintained their chickens for 1% days. 


and only a single day, 
Consequently, 
her of chickens on hand or the contributing population at 
the killing 


A comparable situation would exist between a commuting 


B was greater even though rate was less by 
sixth. 
The number contributing pollution 
actuall) 


at eaeh 


and a non-commuting town. 
should conceivably be based upon the number that are 
The poultry retention time practice 


therefore, 


present each day. 
feeder station is, of prime significanes 

A comparison of poultry packing wastes based upon feeder 
Table 3. It is 
recording the loads 


total 


station retention time is summarized in evident 
that different 
as per 1,000 chickens killed. 


per 1,000 chickens maintained on the premises resulted in 


widely waste loads exist if 


load as 
g rod 
1,000 chiekens based 


Estimating the waste 


agreement. The population equivalent per 
upon feeder station retention was 640 and 664 at Plants A and 
B, respectively. 

A comparison of two poultry plants having similar eviseera 
may be of interest. In Table 4 the results from 


tion rates 


TABLE 2 


Comparative waste load based upon average retention time 
for chickens in feeder station 


Description Plant A Plant B 

Truck loads removed per &-hour day 7.0 16.0 
Truck volume u. ft 06.0 47.5 
Total manure removed in & hours, cu. ft 672.0 760.0 
Feéder station capacity, no. of chickens 64,0000 70,000.90 
Average retention time for chickens in 

feeder station, days 1.0 1.5 
Killing rate, chickens per hour 6,500.0 5,500.0 
Manure removed per 1000 chickens in feeder 

station, cu. ft 10.5 10.8 
Iry manure solids removed per 1000 chickens 

in feeder station, Ibs 124.2 128.0 


Kased on 19° Wet Solids 


TABLE 3 


Comparison of entire poultry packing waste based upon 
feeder station retention time 


Plant A Plant B 

Feeder station capacity, chickens 64,000.0 70,000.0 
Killing rate, chickens per hour 6.5000 5500.0 
Average feeder station retention time, days 1.0 I 
Population equivalent during normal ind 

clean-up operation 10.0 1,945.0 
Population equivalent per L000 chickens 20.0 5.0 
Population equivalent removed by dry cleaning $4,500.0 
Population equivalent per L000 chic kens, based 

upon feeder station retention 640.0 664.0 


Number ng deviations of 
samples 
1—75% 76% and over 
41 0 
$1 
i ( 11 10 


TABLE 4 


Effect of good housekeeping on concentration of waste 
discharge from poultry evisceration processes 


int ¢ Plant D Improvement 
Fle ga 
Killing 
Clean 
Ey t 7 
Tot 64,67 
B.O.D 
i Killing, et 2 
Evisceratior 
Tota 62 ’ 15.5 
Susper solids 
i ing t 
b) ¢ 
Ey it KR 
Tota 78 51.0 
Sett able i 
1) Killing, et 
( inup 
I scerat 
Tota t i 24 16.0 
ivr ms 24 
pH 20.0 
g, et f 
6.4 
it 7.48 
(olor } 
a g. et 
i ( 
Evisceration 
Based upon 24 
4 
part rv ning s (Plant ¢ and from strict 
ecutrol over batterv operation P t Id are presented, based 
pon 24 chickens per nute k y The effect of good 
housekeeping Is ¢leut evident Art Plant ¢ the sewer layout 
aus conducive to measuring ch o tion separately, whereas 
it Plant D the indiy ial operations, of necessity, were com 
bined into a single discharg I ulation equivalent at each 
plant, based upon B.O.D., was rath similar, with Plant D be 
ing 15.5% less. Suspended so s, however were markedly 


different, in that Plant C had 1,178 P.E., whereas Plant D had 


600 P.E. This differenee of 51 can be directly attributed to 
battery manure. Sett ble solids, iich are very indicative of 
eflicieney for handling the waste solids problem, show a very 


warked difference, in that Plant D s 46% less. The number 
of offal drums was greater in P t D, indicating less offal 
reached the outfall sewer and again implying improved house 
keeping. The lower pH values at Plant C might indieate a ten 
deney towards septicity attribut inure retention in the 
batteries, 


TREATMENT POTENTIALITIES 


Since a predominant portion of the pollution load 
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the batteries, the 


most practical and econom cal approach is to coneen- 


from processing piants Inates within 


oriyv 


station and from the cleaning of 


trate on preventing manure droppings from entering 
the outfall sewer. Dry cl 
feeder station floors to necessitate a minimum amount 
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of washing would not only reduce the load appreci- 
ably, but would also decrease the waste volume con- 
siderably with the resultant decrease in treatment 
unit capacities. Indiscriminate washing of batteries 
may result in an inereased waste load of 15 to 20-fold. 
Consequently, good dry cleaning, which is essentially 
good housekeeping, will remove 90 to 95% of the 
entire waste load originating from the poultry pack- 
ing operation as practiced on the Delmarva Peninsula. 
Heukelekian ef al. (1) reported that poultry pack- 
ing wastes were amenable to digestion. The average 
23 ash content is also similar to domestie fresh 
solids. Considerable gas formation should be evident 
from the digestion of this particular type of waste. 
The color of the poultry waste is brownish-red and 
is relatively strong, averaging 300 p.p.m. Sedimenta- 
tien, as expected, has little or no effect upon the color 
removal since the color is primarily attributable to 
finely colloidal material and blood. If sufficient ca- 
pacity is made available, trickling filters are feasible. 
An interesting series of chlorination experiments 
had been conducted on the poultry packing wastes in 
the State of Delaware. It was found that chlorination 
of the primary waste effluent would convert the red- 
dish-brown color of the waste to a light straw color 
with a resultant B.O.D. reduction of approximately 
20%. This degree of B.O.D. reduction was achieved 
with heavy dosages of 100 to 150 p.p.m. of chlorine. 


BY-PRODUCT RECOVERY 

As recently as 4 years ago there was a considerable 
demand for ‘*New York dressed’’ poultry ; however, 
at present the market has changed almost completely 
to one of evisceration. This major change in the poul- 
try industry has not only produced a significant modi- 
fication in the composition of the resulting wastes, but 
also has made the industry increasingly aware of the 
economic value of the feather, offal and blood waste 
by-produets, 

Construction of feather and offal rendering plants 
in the State of Delaware became an integral part of 
the poultry industry since a more economical means 
of handling a major portion of the waste load would 
be provided. Various technical problems were an- 
ticipated, but the final results justified the effort 
towards establishing these rendering facilities locally. 

A summation of the utilization and disposal of poul- 
try by-products and wastes nationally is set forth in 
the U. S. Department of Agriculture Report (2) 
dated November 1956. A comparison of the conditions 
existing presently on the Delmarva Peninsula, specifi- 
cally in Delaware, with those summarized nationally 
is of interest. In the U. S. Department of Agriculture 
Report it was stated that most plants dispose of by- 
products to renderers or farmers; however, less than 
half of the 343 plants surveyed received a net income 
from disposal operations. All plants in Delaware re- 
ceive a net income from their offal and feathers. 

The rendering plants in Delaware, and very likely 
elsewhere, can operate economically only if they have 
sufficient by-product volume. This demand for volume 
created strong competition for the available offal and 
feathers, and consequently, the prices offered by the 


renderers are at present reasonably attractive to the 
poultry processors, 

The maximum paid for offal in Delaware is $14.00 
per ton and is presently the prevailing price. The 
f.o.b. value at the renderers is estimated at $16.00 per 
ton for feathers and $17.00 per ton for offal. The 
prices reported in the U. S. Department of Agricul- 
ture brochure were considerably lower for feathers 
and offal than are now being received in Delaware 
The national price paid for feathers was mostly $2.00 
to 4.00 per ton at the slaughtering plant and about 
+8.00 per ton delivered to the renderers. 

Both the feather and offal meal markets are at 
80.00 to $90.00 per ton. Feather meal was estimated 
to bring $65.00 per ton in 1955 (U.S.D.A.). The by- 
product meal was estimated by the U.S. Department 
of Agriculture to be $80.00 to $90.00 per ton in 1955, 
which is the prevailing (1957) price in Delaware. 
The U. 8S. Department of Agriculture grease price 
9) 


(2) in 1955 was 6 to 6.5 cents per Ib. In Delaware, 


grease is now (1957) sold at 7 cents per lb. or 7.25 
cents per Ib., including shipping costs. 

The total net income from feathers, offal, and blood 
by-products to a poultry processor may be of interest. 
If a reasonably large poultry packer processes 60,000 
chickens per day by-products yield could be as fol- 
lows : 

(a) A yield of 13% or 270 tons of feathers per 
month is considered average. At $12.00 per ton 
the monthly income for feathers would approxi- 
mate $3,225.00. 

On the basis of 17% vield for offal (of the total 
1,920 tons per month killed), approximately 
$25 tons of offal would result, and at the cur 
rent price of $14.00 per ton would constitute a 
monthly income of $4,550.00. 

On the basis of a 4% vield of blood and at the 
minimum price of $3.00 per ton, an additional 
$255.00 per month is possible. 

Income from the feathers, offal, and blood could be 
substantial. This source becomes even more significant 
when one considers the usual outlay of funds for waste 
treatment without a potential return. 


SUMMARY 
A review of sources and characteristics of poultry 
processing wastes is presented. The amenability of 
these wastes to modern treatment methods is discussed 
The value of waste segregation is reported upon. The 
advantages of by-product recovery are emphasized. 
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IMPORTANT DEVELOPMENT IN FORTIFICATION...NOW! 


FOR 


THE FIRST TIME...VITAMIN A FORMS WHICH WILL DISSOLVE 


IN MILK OR WATER WITHOUT AFFECTING TASTE...TECH- 


NOLOGISTS SEE IMMEDIATE POTENTIAL FOR THESE NEW 


TYPE PFIZER CRYSTALETS® IN INSTANT BEVERAGE POWDERS 


...OTHER PRODUCTS TO FOLLOW. 


Piizer research has developed many 
improved forms of vitamins which made 


possible new products and new competi- 
tive advantages for existing products. 
Now, Pfizer offers its CRYSTALETS (dry, 
free-flowing beadlets of vitamin A, or 
A & D) in two new forms—one dispersible 
in milk or water at room temperature, the 
other dispersible in milk or water that is 
ice cold. 


Neither form affects the taste of the drink. 
Write for technical information on 
CRYSTALETS—Type W and Type M. 


* * * 


New Protection For Cheese 
Products With Pfizer Sorbistat® 


Aselective antimycotic agent, SORBISTAT 
(sorbic acid) effectively inhibits growth of 


many molds, yeasts and certain bacteria 
which cause spoilage. It does not inter- 
fere with normal microbiological curing 
of cheeses. Also, at normal use levels, 
SORBISTAT does not affect the appear- 
ance, taste or odor of any food product. 
Discover for yourself how SORBISTAT can 
keep your foods in better condition. Write 
for technical literature and a sample. 


* 
Want An Outstanding Emulsifier? 


When you emulsify your cheeses with 
Pfizer Sodium Citrate, you build in quality 
and appeal. Your product will... 

keep a uniform “just right” texture 

¢ melt smoothly and evenly 

* spread to perfection after long storage 
Also try it for making extra smooth ice 
cream. Pfizer offers a variety of forms: 


Sodium Citrate Anhydrous, U.S.P., VIIl, 
and Monosodium Citrate. 


* * 


Bottles Really Sparkle 


By using Pfizer Sodium Gluconate or Glu- 
conic Acid in your hot caustic cleaning 
solutions, you increase the efficiency of 
your bottle washing operations. Wide ex- 
perience has proven Sodium Gluconate 
to be the outstanding sequesterant for 
preventing precipitation of calcium and 
magnesium salts. Write Pfizer today for 
complete technical information. CHAS. 
PFIZER & CO., INC., Chemical Sales Di- 
vision, 630 Flushing Ave., Brooklyn 6, 
N. Y., Branch Offices: Chicago, Iil., 
San Francisco, Calif., Vernon, Calif., 
Atlanta, Ga., Dallas, Texas 


| 
NEWS FROM (Ff 
NEWS FROM (Pfize 


VANILLIN 


... they'll tell you 


i 
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The talk veers to ZIMCO Vanillin whenever 
flavor specialists discuss quality in flavor ingredients. 
ZIMCO Vanillin has an unvarying excellence 
of flavor and aroma. This has been achieved 
as the result of continuous research and 


development in our own laboratories. 


Sterwin Chemicals Inc. 
STERWIN 


1450 BROADWAY, NEW YORK 18, N. Y. 

2020 Greenwood Street, Evanston, ILL. 

BRANCH OFFICES: Atlanta « Buffalo « Dallas * Evanston (Ill.) * Kansas City (Mo.) * 

Los Angeles * Minneapolis + Portland (Ore.) * St. Louise WAREHOUSES IN PRINCIPAL CITIES 


WORLD'S LARGEST SUPPLIERS OF VANILLIN 


CONSULT 
YOUR 
FLAVOR 
SUPPLIER 
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TECHNICAL PROGRAM AND ABSTRACTS 
AND 


GENERAL AND SOCIAL EVENTS 


Eighteenth Aunuad Meeting 
of the 


Institute 


May 25 through May 29, 1958 
The Palmer House 
Chicago, Illinois 


: 
. 
; 


it SATURDAY, MAY 24, 1958 
Executive Committee Meeting 
9:00 a.m.—Room 5, Palmer House 
Editorial Board Meeting 
+: 7:30 p.m.—Room 6, Palmer House 


SUNDAY, MAY 25, 1958 


National Council Meeting 

9:00 a.m.—Room 18, Palmer House 
Registration 

9:00 a.m.—5:00 p.m. (daily)—Foyer, 4th 

floor, Palmer House 

Exhibits—Official Opening 

1:00 p.m.— 
Press Conference 

4:00 p.m.—Room 2, 3rd floor, Palmer House 


Ladies’ Welcome Tea 
4:00 p.m.—Crystal Room, Palmer House 


Social Hour 
8:00 p.m.—Grand Ballroom, Palmer House 


MONDAY, MAY 26, 1958 


Section Officers’ Breakfast 
7:30 a.m.—Room 18, Palmer House 


Ohio State University Alumni Breakfast 
7:30 a.m.—Room 4, Palmer House 


Oregon State College Breakfast 
7:30 a.m.—Room 6, Palmer House 

Ladies’ Tour—Luncheon, Marshall! Field & Co. 
10:15 a.m.—(Luncheon at 11:30 a.m.) 


University of Massachusetts Breakfast 
: 12:30 p.m.—Room 18, Palmer House 
4 Chuck Wagon Dinner 
6:30 p.m.—International Amphitheater, W. 
i 42nd St. and South Halsted, Chi- 


cago 


TUESDAY, MAY 27, 1958 


Canadian Breakfast 
7:30 a.m.—Room 18, Palmer House 


University of California Breakfast 
7:30 a.m.—Room 6, Palmer House 


Massachusetts Institute of Technology Breakfast 
7:30 a.m.—Room 9, Palmer House 


University of Wisconsin Breakfast 
; 7:30 a.m.—Room 11, Palmer House 
z Ladies’ Tour—Haeger Potteries and Luncheon at 
the Milk Pail, Dundee, Illinois 
9:15 a.m.— 
University of Illinois Alumni Luncheon 
12:30 p.m.—Room 18, Palmer House 


3 Babcock-Hart Award Address 
- 2:00 p.m.—-Grand Ballroom, Palmer House 


Award Banquet 
6:30 p.m.—Grand Ballroom, Palmer House 


GENERAL AND SOCIAL EVENTS 


WEDNESDAY, MAY 28, 1958 


“Research and the Homemaker,”’ 
Luncheon for the Ladies’ 


12:00 m.—Continental Can Company’s New 
Research Laboratories, 1350 West 
76th Street, Chicago 


Installation Luncheon 
12:30 p.m.—Red Lacquer Room, Palmer House 


Appert Award Address 
2:00 p.m.—Grand Ballroom, Palmer House 


Phi Tau Sigma Meeting 
5.00 p.m.—Room, 18, Palmer House 


Program and 


THURSDAY, MAY 29, 1958 
Plant Tours 
8:00 a.m.—vU. S. Steel Plant, Gary, Indiana 
8:00 a.m.—Armour & Company, Chicago 
8:30 a.m.—University of Chicago, Chicago 


8:45 a.m.—Argonne National Laboratories, 
Lemont, Illinois 


12:15 p.m.—Continental Can Company, 
Metals Research, Chicago 


12:30 p.m.—Corn Products Company, Argo, 
Illinois 


HEADQUARTERS ROOMS 
Room |, 3rd floor 
Room 3, 3rd floor 
Room 2, 3rd floor 
Room 15, 5th floor 
..Foyer to Grand Ballroom 
Foyer, 4th floor 


National Headquarters 
Local Committee 

Press Room... 
Employment 

Ladies’ Headquarters... 
Registration and Information 


Location of Meeting Rooms, by Floors, 
Palmer House 


Fifth floor: Rooms 14, 15, 17, 18, 19 
Fourth floor: Grand Ballroom, Foyer, 
Red Lacquer Room, Exhibits 


Third floor: Rooms 1, 2, 3, 5, 6, 9, 11 and Crystal Room 


EMPLOYMENT 


The Employment Committee, A. N. Stuart, Chair- 
man, will have available a complete listing of food 
technology openings within the food industry in its 
headquarters room, Room 15, fifth floor, Palmer 
House. Interviews between employers and prospec- 
tive employees will be arranged. It is stressed that 
interviews and applications for employment will be 
treated in a confidential manner so as not to embarrass 
either applicants or employers. Job descriptions and 
resumés of applicant's qualifications will be available 
to qualified members. 
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LADIES’ ENTERTAINMENT PROGRAM 


The Chicago Ladies’ Entertainment Committee has 
arranged a program which will acquaint the ladies 
with the Chicago area, but still allow plenty of time 
for individual plans . 

There are many more things we could plan, but 
we wanted to allow free time for shopping and just 
plain visiting. The Palmer House is located in the 
heart of Chicago’s ‘‘Loop”’ and accessible to the big 
name department stores, the Michigan Avenue spe- 
cialty shops, the theaters, the museums, and the Art 
Institute. All of these may be visited at your leisure, 
but we have planned the following events especially 
for your Visit: 


Sunday afternoon tea from 4 to 6 p.m. 


Monday morning tour of Marshall Field's, with 
luncheon at 11:30 a.m. in the English and Veran- 
da Rooms on the seventh floor. 


Tuesday—A trip to the lovely Fox River Valley for 
luncheon at the famous Milk Pail in Dundee (de- 
scribed in the Life article on famous eating places 
in the U. S.), followed by a tour of the Haeger 
Potteries and a lecture on flower arrangements. 


Wednesday features a program entitled “Researching 
and the Homemaker,”’ put on by the professional 
women members of the IFT to acquaint you with 
the activities of the organization and sponsored by 
the Continental Can Company at their new labora- 
tories. This will be a luncheon program and will 
break up early to accommodate those who must 
leave on Wednesday. 


The events we have planned for you are in addition 
to the entertainment planned for the whole member- 
ship, in which you are naturally included. There will 
be a ‘‘mixer’’ Sunday evening, a special barbecue 
Monday night at the International Amphitheater, 
and the Awards Banquet Tuesday night. 

A ladies’ lounge has been provided as a central 
meeting place, where information about the city will 
be available and messages can be exchanged. Coffee 
will be available here in the morning. All buses will 
leave from the State Street entrance of the Palmer 
House. In order to assure good service and adequate 
transportation, tickets will have to be purchased in 
advance; and we're sorry, but we cannot make can- 
cellations. 

For your convenience, city and nearby travel in- 
formation will be available in the lounge. 


In May 


We hope to See and 


to Serve You... at the 


EIGHTEENTH ANNUAL MEETING 


Chicago’s 
Institute of Food Technologists 
1958 Hospitality Committee 


EIGHTEENTH ANNUAL MEETING 
FIELD TRIPS 


Thursday, May 29, 1958 


Registration 

On each of the plant tours there is a maximum 
number of tickets available. They will be distributed 
on a first come-first served basis. 


For those who pre-register: 


In the event the quota for the field trip you select 
is filled, the fare will be refunded at the registration 
desk. Maximum registration is indicated in the de- 
scriptions of the tours. 


Please take note: 


The Argonne National Laboratory trip requires 
the name, date, place of birth, home, and business 
addresses of members planning to take this tour. Be- 
cause of strict security regulations this information 
must be in the hands of the Field Trip Committee at 
least five days in advance of the day of the trip. 


General 


Six field trips are being offered by the Field Trip 
Committee. Two of these trips are considered “‘all 
day”’ events. One is a leisurely tour of the research 
and cultural facilities at the University of Chicago. 
The other is a three-hour tour of the Argonne Na- 
tional Laboratory in Lemont, Illinois. 

Also offered are four shorter tours, two in the 
morning and two in the afternoon. The morning 
field trips are to the United States Steel Corporation, 
Gary Sheet and Tin Mill, Gary, Indiana and the 
other to Armour & Co. here in Chicago. For those 
who prefer afternoon visiting there will be a luncheon 
and tour of the latest and modern research facilities of 
Continental Can Company and a separate visit to 
the modern processing plant of Corn Products Re- 
fining Co. in Argo, Illinois. 


Descriptions of the Tours 
UNITED STATES STEEL CORPORATION 


Gary Sheet and Tin Mill, Gary, Indiana 


The buses for this tour will leave the Palmer House 
State Street entrance at 8:00 a.m. and return to the 
hotel by 12:00 noon to make connections for after- 
noon tours. (Maximum registration, 100 people). 

At the Gary Sheet and Tin Mill it is planned for 
you to see the hot relling mill where the white hot 
slabs are started on their journey to become food con- 
tainers. You will see the cold rolling process to fur- 
ther reduce the thickness. They plan for you to see 
the electrolytic tinning line as well as the hot dip line. 


ARMOUR & COMPANY 


Union Stock Yards, Chicago, Illinois 


The buses for this tour will leave the Palmer House 
Hotel, State Street entrance, at 8:00 a.m. and return 
at 12:00 noon to make bus connections with after- 
noon tours if so desired. Buses will drive through the 
Chicago Union Stock Yards to the Armour and Com- 
pany Plant. (Maximum registration, 50 people). 
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At Armour and Company it is planned for you to 
visit the slaughtering operations, beef coolers, pork 
cutting operations, smoked meats, sliced bacon, fresh 
sausage kitchen, smokehouses, and the new products 
experimental sausage kitchen. 

Since regularly conducted tours have been tem- 
porarily discontinued due to a modernization pro- 
gram, this special tour will give you an inside view 
of some of the newly remodeled operations. 


UNIVERSITY OF CHICAGO 


A day's tour of the facilities at the University of 
Chicago is planned. Buses will leave the Palmer 
House, State Street entrance, at 8:30 a.m. (Maximum 
registration, 50 people). 

The tour will include the Research Institute con- 
taining the Synchrocyclotron, Betatron and the Low 
Temperature Laboratory. Also included will be a 
visit to the laboratories of the American Meat Insti- 
tute Foundation. After a ‘Dutch treat” luncheon at 
the Billings Memorial Hospital Cafeteria, the group 
will visit the Argonne Cancer Hospital and the 
Oriental Institute. 


ARGONNE NATIONAL LABORATORY 


Lemont, Illinois 


Buses will leave the Palmer House State Street en- 
trance at 8:45 a.m. (Maximum registration, 90 
people). 

This important atomic research laboratory is lo- 
cated about 20 miles southwest of Chicago. During 
the three hour visit it is planned that you will see the 
CP-5 atomic reactor, the new Experimental Boiling 
Water Reactor plant, which is supplying electric 
power to the laboratories. Also the visit will include 
a tour through the gamma irradiation facilities used 
for testing the effect of irradiations on foods. Movies 
and a lecture will complete the inspection of the Ar- 
gonne Laboratories. 

Because of strict security regulations members 


planning to go on this tour will be required to supply 
the Field Trip Committee, at least five days in advance 
of the trip, his name, date and place of birth, home 
and business addresses. 


CONTINENTAL CAN COMPANY, INC. 


Metal Division, Research & Development Center, 
1350 W. 76th Street, Chicago, Illinois 


A half-day program for a maximum of 200 per- 
sons at the largest Research Center of its kind in the 
Packaging Industry is planned. Buses will leave the 
Palmer House, State Street entrance, at 12:15 and 
will leave Continental at 4:00 p.m. to return to the 
loop. (Maximum registration, 200 people). 

Complimentary lunch will be provided at 
1:00 p.m. in the Center's modern cafeteria. Tours 
of facilities will commence at 2:00 p.m. Technical 
personnel will point out operations of specific interest 
to food technologists—chemical, physical, bacterio- 
logical and packaging engineering laboratories spe- 
cializing in all phases of research; container design 
and development laboratories; machine and assembly 
shops for experimental can-making and closing equip- 
ment; can-making pilot lines; packaging engineering 
pilot lines; controlled temperature storage rooms; an 
ultra-modern test kitchen and taste-testing room and 
a 7,000 volume technical library are but a few of the 
facilities to be covered on the tour. 


CORN PRODUCTS REFINING COMPANY 
Argo, Illinois 


Buses will leave the Palmer House State Street en- 
trance at 12:30 p.m. (Maximum registration, 50 
people). 

In the manufacturing facilities you will see corn 
kernels separated into their basic components with the 
newest of automatic processing devices for the auto- 
matic control of primary separation and refining of 
starch. You will visit the dextrose refinery and the 
packaging of Karo, Bosco and Mazola. 
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THE TECHNICAL PROGRAM 


IN SUMMARY 


Monday, May 26 


9:454.m. General Session—Grand Ballroom 
2:00p.m. Section A—Cereal and Baked Products—Room 17 
Section B—General Research—Red Lacquer Room 
Section C—Meat—Room 14 
Section D—Prepared Foods for Military Use— 
Crystal Room 
Section E—Radiation Preservation of Foods— 
Grand Ballroom 


Tuesday, May 27 


9:00a.m. Section F—Canning—Red Lacquer Room 
Section G—Citrus Products—Crystal Room 
Section H—Fish—Room 17 
Section I—General Research—Room 14 
Section J—Radiation Preservation of Foods— 
Grand Ballroom 
2:00r.m. Babcock-Hart Award Address—Grand Ballroom 
2:40p.m. Section K—Canning—Red Lacquer Room 
Section L—Frozen Foods—Crystal Room 
Section M—Instrumentation—Room 17 
Section N—Meat—Room 18 
Section O—Pressurized Foods—Room 14 


Wednesday, May 28 


9:00a.m. Section P—Dehydration—Crystal Room 

Section Q—Packaging—Room 17 

Section R—Poultry—Room 14 

Section S—Radiation Preservation of Food— 
Grand Ballroom 

Section T—Space Feeding—Red Lacquer Room 

Appert Award Address—Grand Ballroom 

Section U—Coffee—Room 17 

Section V—Food Engineering—Room 14 

Section W—General Research—Crystal Room 

Section X—Food Additives, Panel Discussion— 
Red Lacquer Room 


Thursday, May 29 


9:00a.m. Fats in Food Symposium—Red Lacquer Room 
2:00p.m. Operations Research Symposium—Red Lacquer Room 
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IN DETAIL 


MONDAY MORNING—MAY 26 
Grand Ballroom—Palmer House 


General Session 
Call to order 


Welcome to Chicago 
C. F. EVERS, Chairman, Chicago Section 


Announcements 
H. E. ROBINSON, General Chairman 


Presidential Address 
EMIL M. MRAK 


Food and the Nation’s Economic Growth 
THEODORE W. SCHULTZ, Ph.D., Chair- 
man of the Department of Economics, Uni- 
versity of Chicago, Chicago, Illinois 


MONDAY AFTERNOON—MAY 26 
Section A—Room 17 


Cereal and Baked Products 


Chairman: P. E. RAMSTAD 
General Mills, Inc., Minneapolis, Minnesota 


2:00— 1. The Effect of Freezing on the Hydration 
Characteristics of Rice 
ARNOLD S. ROSEMAN, Southern Utiliza- 
tion Research and Development Division, 
U.S.D.A., New Orleans, Louisiana 
2. Starch Chemistry for the Food Tech- 
nologist 
L. M. WALDT and D. KEHOE, Morning- 
star-Paisley, Inc., Hawthorne, New Jersey 
. Processing and Thermostability of Ac- 
tive Dry Yeast 
J. J. ENRIGHT, J. H. MITCHELL, JR., 
and AUGUSTA FELSHER, Quartermaster 
Food and Container Institute for the Armed 
Forces, Chicago, Illinois 
4. Improvement of Cereal with Defatted 
Wheat Germ 
NISSAN T. RAND and V. K. COLLINS, 
VioBin Corporation, Monticello, Illinois 
5. Functional Properties of Vital Gluten 
WALTER A. CARLSON and E. M. ZIE- 
GENFUSS, General Mills, Inc., Minneapolis, 
Minnesota 
6. Functional Properties of Dried Egg Al- 
bumen in Baked Products 
CHARLES F. SMITH, National Dairy Prod- 
ucts Corp., Glenview, Illinois 
7. Measurement of the Properties of Short- 
ening; Relationship to the Functional 
Characteristics 
JOHN B. WOERFEL and ROBERT W. 
BATES, Special Products Department, Ar- 
mour and Company, Chicago, Illinois 


MONDAY AFTERNOON—MAY 26 
Section B—Red Lacquer Room 


General Research 


Chairman: C. O. CHICHESTER 
University of California, Davis, California 


2:00— 8. Properties of the Milk Clotting Activity 
of Ficin 
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JOHN R. WHITAKER, University of Cal- 
ifornia, Davis, California 


2:15— 9. Free Amino Acids and Thiamine of 
Apple Juices and Their Relation to 
Fermentation 


ELIZABETH M. ELBERT and WILLIAM 
B. ESSELEN, University of Massachusetts, 
Amherst, Massachusetts 


Stabilizing Apple Cider by Mild Heat 
Treatment 
JAMES F. ROBINSON, ROBERT POL- 
LACK and CLAUDE H. HILLS, Eastern 


Utilization Research and Development Di- 
vision, U.S.D.A., Philadelphia, Pennsylvania 


The Use of Isolated Soybean Protein 

for Non-Meat Simulated Sausage Pro- 

ducts. I. Frankfurter and Bologna Types 
S. S. FRANK and S. J. CIRCLE, Central 
Organic Research Laboratory, The Glidden 
Company, Chicago, Illinois 


Formation of Low-Methoxy Pectin 
Gels in Tomato Puree 


BERNARD FEINBERG, Fair View Packing 
Company, Inc., Hollister, California 


Formation of Pyrrolidone Carboxylic 
Acid During the Production of Beet 
Puree 
R. S. SHALLENBERGER, H. R. PALLE- 
SEN, and J. C. MOYER, New York State 
Agricultural Experiment Station, Cornell 
University, Geneva, New York 


Physiological Reactions of Group D 
Streptococci Isolated from Plants 


J. ORVIN MUNDT, University of Tenn 
essee, Knoxville, Tennessee 


Analytical Method of Determining the 
Sub-Sieve Particle Size Distribution of 
Pulverized Sugar 

CHESTER E. KEEN, California and Ha- 


waiian Sugar Refining Corp., Ltd., Crockett, 
California 


Relationship of Moisture-Vapor Pres- 
sure to Moisture Content of Dehydrated 
Foods 
VIDA SLAWSON and HAROLD SALWIN, 
Quartermaster Food and Container Institute 
for the Armed Forces, Chicago, IIlinois 


Moisture Transfer in Combinations of 
Dehydrated Foods 
HAROLD SALWIN and VIDA SLAWSON, 
Quartermaster Food and Container Institute 
for the Armed Forces, Chicago, Illinois 


Preservation of Fruit Products by So- 
dium Sorbate and Mild Heat 
JAMES F. ROBINSON and CLAUDE H 
HILLS, Eastern Utilization Research and 
Development Division, U.S.D.A., Philadel 
phia, Pennsylvania 


Study of Apple Cellulose 
Z. I. KERTESZ and MARGARET 
EUCARE, New York State Agricultural 


Experiment Station, Cornell University, 
Geneva, New York 


| 
9:45— | 
2:30— 10. 
10:45 — 
4:00— 16. 
4:30— 18. 
ve 


MONDAY AFTERNOON—MAY 26 
Section C—Room 14 


Meat 


Chairman: CLARENCE WIESMAN 
Armour & Company, Chicago, Illinois 


20. Paper withdrawn 


2:00— 21. Relation of Laboratory Measurements 
of Fresh Beef Quality to Consumer Pref- 
erence Obtained from a Survey Using 
Three-Dimensional Color Pictures 

H. W. SCHULTZ, A. F. ANGLEMIER, 
L. D. CALVIN, and LOIS A. SATHER, 
Oregon State College, Corvallis, Oregon 


. Effect of Ration Level of Stilbestrol and 
of Protein on Flavor and on Tenderness 
of Roast Lamb Legs 

AGNES FRANCES CARLIN and EULA 
MORRIS, Iowa Agricultural and Home Eco 
nomics Experiment Station, Ames, Iowa 


. Tenderness of Beef Muscle as Measured 
by Pressure 
DORIS D. SPERRING, WILLIAM T. 
PLATT, and RICHARD L. HINER, Agri- 
cultural Research Center, U.S.D.A., Belts- 
ville, Maryland 


Intramuscular Variation in Residue and 
Tenderness in Three Muscles from Beef 
Round 

BETTY GINGER and C. EDITH WEIR, 


American Meat Institute Foundation, Chi- 
cago, Illinois 


. Preliminary Studies on Meat Flavor 


W. E. KRAMLICH and A. M. PEARSON, 
Michigan State University, East Lansing, 
Michigan 


. Evaluation of Flavors in Meat by the 
Use of Aqueous Extracts 

R. A. McLEAN and A. M. GADDIS, East- 

ern Utilization Research and Development 

Division, Agricultural Research Service, 


U.S.D.A., Beltsville, Maryland 


Water-Holding, pH, and Other Var- 
iable Properties of Beef Muscles 


C. E. SWIFT, M. D. BERMAN, and R. J. 
GIBBS, Eastern Utilization Research and 
Development Division, Agricultural Research 
Service, U.S.D.A., Beltsville, Maryland 


. Toxin Production and Organoleptic 
Breakdown in Vacuum Packaged Fresh 
Meat Inoculated with Clostridium bo- 
tulinum 


R. A. GREENBERG and J. H. SILLIKER, 
Swift & Company, and W. K. NANK and 
C. F. SCHMIDT, Continental Can Com- 
pany, Inc., Chicago, Illinois 


MONDAY AFTERNOON—MAY 26 
Section D—Crystal Room 


Prepared Foods for Military Use 
Chairman: R. G. TISCHER 
QM. Food and Container Institute, Chicago, Illinois 


2:00— 29. Feeding the Army of Tomorrow 


VIRGIL O. WODICKA, Quartermaster 
Food and Container Institute for the Armed 
Forces, Chicago, Illinois 


. Prepared Foods for the Canadian Armed 
Forces 
R. M. BALLANTYNE, J. GALBRAITH, 
J. H. HULSE, W. R. SMITHIES aad N. 
E. STACEY, Defence Research Medical 
Laboratories, Toronto, Ontario 


. Prepared Foods for Military Use 


(British Army) 
H. R. HINTON, British Joint Services Mis 
sion, British Embassy Annexe, Washington 


8, D.C. 


. The Military Subsistence Supply 
Agency 
COLONEL C. A. SHAUNESEY, JR., Head- 
quarters, Military Subsistence Supply Agency, 
Chicago Illinois 


. Deteriorative Changes in Dry Whole 
Milk Under Accelerated Storage Con- 
ditions 

HAROLD SALWIN, C. G. SIDWELL, 
DOROTHY JOHNSON and J. H. 
MITCHELL, JR., Quartermaster Food and 
Container Institute for the Armed Forces, 
Chicago, Illinois 


. Modern Baking Concepts for Troop 
Feeding 
SAMUEL A. MATZ, JASON MILLER. 
and JULIUS DAVIS, Quartermaster Food 
and Container Institute for the the Armed 
Forces, Chicago, Illinois 


. Investigation of Menu Combination 
Problems 
JAN EINDHOVEN and DAVID R. PERY- 
AM, Quartermaster Food and Container 
Institute for the Armed Forces, Chicago, 
Illinois 


. An Appraisal of New Processing Meth- 
ods for Military Foods 
L. E. CLIFCORN, American Can Co., Bar- 
rington, Illinois 


MONDAY AFTERNOON—MAY 26 
Section E—Grand Ballroom 


Radiation Preservation of Foods 


Chairman: H. W. SCHULTZ 
Oregon State College, Corvallis, Oregon 


2:00— 37. Recent Developments in the U.S. Quart- 
ermaster Corps Investigations in Food 
Irradiation 

MORRIS SIMON, Quartermaster Food and 
Container Institute for the Armed Forces, 
Chicago, Illinois 


2:20— 38. Dose Distribution Within Food Pack- 
ages Under Radiation Sources 
LT. COLONEL GEORGE E. DANALD, 
Quartermaster Food and Container Institute 
for the Armed Forces, Chicago, Illinois 


Use of Cobalt Glass Dosimetry in Elec- 
tron Beam Irradiation of Foods 
E. F. CALDWELL and JEAN FRAINEY., 
ao Quaker Oats Company, Barrington, 
llinois 


Radiation Preservation of Milk and 
Milk Products. VII. Storage Studies 
on Milk Subjected to Cobalt-60 Radia- 
tion Distillation Procedures 
J. H. WERTHEIM, J. E. HOFF. R. N 
ROYCHOUDHURY, B. E. PROCTOR and 
S. A. GOLDBLITH, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 
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2:40— 31 
2:40— 23 
3:00— 24. 


3:05— 41. Radiation Preservation of Milk and 
Milk Products. VIII. Radiation-Dis- 
tillation Apparatus for Using High 
Energy Electrons 

J. H. WERTHEIM, J. E. HOFF, B. E. 
PROCTOR, S. A. GOLDBLITH, R. N. 
ROYCHOUDHURY and G. D. SARA- 
VACOS, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 


3:15— 42. Radiation Preservation of Milk and 
Milk Products. LX. Comparison of Mi- 
crobiological and Chemical Effects of 
Cathode Rays, Gamma Rays, and UI- 
traviolet Light 

B. LAFUENTE, S. A. GOLDBLITH, and 
B. E. PROCTOR, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 


Studies in the Cold Sterilization of Liq- 
uid Foods Using Mercury Resonance 
Radiation. II. Apple Juice 
STANLEY D. MACK, JAMES J. AL- 
BRECHT, JOHN H. LITCHFIELD, and 
MILTON E. PARKER, Illinois Institute of 
Technology, Chicago, Illinois 


Effects of Different Environments Prior, 
During and Subsequent to Gamma 
Radiation on the Quality and Shelf-Life 
of Certain Fruits and Vegetables 
D. K. SALUNKHE, L. H. POLLARD, R. 
K. GERBER and E. B. WILCOX, Utah 
State University, Logan, Utah and M. SIMON, 
Quartermaster Food and Container Institute 
for the Armed Forces, Chicago, Illinois 


4:10— 45. Organoleptic Evaluation of the Com- 
bined Effects of Heat and Radiation on 

Canned Peas 
ROBERT A. GILLIES, California Packing 


Corporation, San Francisco, California 


Acceptability of Fresh and Precooked 
Irradiated Meats During Eight Months 
Storage at Room Temperature 
R. F. CAIN, A. F. ANGLEMEIER, and 
LOIS A. SATHER, Oregon State College, 
Corvallis, Oregon 


4:35— 47. Effects of Short Term High Tempera- 
ture Storage Upon the Acceptability of 
Irradiated Meats 
A. M. PEARSON, L. E. DAWSON, L. J. 
BRATZLER and R. N. COSTILOW, 
Michigan State University, East Lansing, 
Michigan 


TUESDAY MORNING—MAY 27 
Section F—Red Lacquer Room 


Canning 
Chairman: W. E. PEARCE 


American Can Company, Maywood, Illinois 


9:00— 48. Influence of Ripening ‘Temperature, 
Ripeness Level, and Growing Area on 
Quality of Canned Bartlett Pears 
L. L. CLAYPOOL, S. J. LEONARD, B. S. 
LUH, and MARION SIMONE, University 
of California, Davis, California 


9:20— 49. Relation of Harvest Maturity to the 
Color and Consistency of Freestone 
Peach Puree 
D. E. WILSON, D. T. QUEALE, J. C. 
MOYER and C. H. HILLS, New York State 
Agriculture Experiment Station, Cornell 
University, Geneva, New York 


9:40— 50. A Volatile Acidic Flavor Component of 


Apple Sauce 
LEONARD R. MATTICK, ROBERT S§S 
SHALLENBERGER and JAMES C. MOY 
ER, New York State Agricultural Experi 
ment Station, Cornell University, Geneva, 
New York 


10:00— 51. Effect of Fertilizers on Quality and 
Composition of Tomato Juice 
G. SARAVACOS, B. S. LUH and S. J 
LEONARD, University of California, Davis, 
California 


An Inquiry into the Flavor of Canned 
Peas 
FRANK A. LEE and ROBERT S. SHAL- 
LENBERGER, N. Y. State Agricultural Ex 
periment Station, Cornell University, Geneva 


New York 


Effect of Individual Curing Ingredients 
on Shelf Stability of Canned Com- 
minuted Meat 
J. H. SILLIKER, R. A. GREENBERG 
and W. R. SCHACK, Swift & Company, 
Chicago, Illinois 


Comparative Studies on Media for 
Counting Anaerobic Spores 
E. WHEATON, G. B. PRATT and J. M 
JACKSON, American Can Company, Bar 
rington, Illinois 


Application of Integrated Thermal 
Process Theory to Canned Non-Com- 
minuted Meats 
W. R. SCHACK, R. A. GREENBERG, G 
A. BLODGETT, J. H. SILLIKER, Swift & 
Company, Chicago, Illinois 


TUESDAY MORNING—MAY 27 
Section G—Crystal Room 


Citrus Products 


Chairman: H. W. TRUMM 
Libby, McNeill & Libby, Ocala, Florida 


9:00— 56. Viscosity of Frozen Concentrated 
Orange and Grapefruit Juices 
G. H. EZELL, Citrus Experiment Station 
Lake Alfred, Florida 


9:30— 57. Chilled Citrus Salad 
JOSEPH A. WINOKER, Kraft Foods Divi- 
sion, National Dairy Products Corporation, 
Lakeland, Florida 


Debittering of Grapefruit Products with 
Naringinase 
FRANCIS P. GRIFFITHS and B. J. LIME, 
U. S. Fruit and Vegetable Products Labora- 
tory, Weslaco, Texas 


10:00— 59. Effects of Environmental and Process- 
ing Factors on the Citral Content of 
Lemon Oil 
W. L. STANLEY and S. H. VANNIER, 
Fruit and Vegetable Chemistry Laboratory, 
Western Utilization Research and De 
velopment Division, U.S.D.A., Pasadena, 
California 


Protection of Citrus Pulp Against In- 
sect Infestation with Surface Applica- 
tions of Pyrethrum-Piperonyi Butoxide 
Wettable Powder 
HAMILTON LAUDANI. HAGEN 
GILLENWATER, B. H. KANTACK, 
and MARGARET F. PHILLIPS, Stored- 


| 
10:20— 52. 
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Gelling | Emulsifying | and Icings 


Unique and effective hydrophilic colloids, ing the answer to diverse processing and pro- 
Kelco Algin products speed production and duction problems in many fields. If you have 


cut costs. Further, they improve your prod- a problem in thickening, stabilizing, emulsi- 
uct’s eye and taste appeal. They provide fying or gelling, please contact us. The Kelco 
proper body and texture, reduce settling or Company’s technical staff is at your service, 
separation, retain moisture in place. ready to recommend the right algin to solve 

Easy to use and readily soluble in hot or your specific problem. Call or write your 
cold water, Keleo Algin products are provid- nearest Kelco regional office. 


Kelco Company 


120 Broadway, New York$,N.Y. 20N. Wacker Dr., Chicago 6, Ill. 530 W. 6 St., Los Angeles 14, Cal. Cable Add.: Kelcoalgin—N. Y. 
ll 
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Give PLUS 
your product 


Brighter Appearance Better Texture and Consistency Finer 
and Fresher Flavor with EXCHANGE Products from Citrus 


Exchange Pure California Lemon Juice 
Lemon juice is nature’s most effective 
anti-oxidant. It contains many organic 
reductants, including ascorbic acid and 
a rather broad group of phenolic anti- 
oxidants which fall under the classifica- 
tion of flavonoids, sulphydryl-like 
compounds and possibly flavonols, 
which act synergistically to give lemon 
juice its remarkable anti-oxidant prop- 
erties. It discourages the growth of 
microorganisms, retards enzymatic 
action, prevents oxidative browning, 
reduces the pH of low acid foods and 
actually possesses the ability to en- 
hance natural food flavor in many foods 
such as the natural peach flavor in 
freestone peaches. It is prepared by 
Sunkist Growers especially for industry 
use in baby foods, low acid fruits and 
vegetables, canned and frozen fruits, 
fruit juices and nectars, mayonnaise 
and salad dressings, sea foods in all 
forms, cured meats and wherever a 
problem of appearance or perishable 
flavor exists. 


Exchange Citrus Pectin— 

Slow Set and Rapid Set 

There is one tailored to your special 
need. They are used by more American 
preservers, confectioners, and food 
yrocessors than all other brands com- 
bined. Guaranteed by Sunkist.* 


Exchange Low Methoxy! Pectin— 

Pectin L. M. 

The only pectin that forms a true jell 
without sugar. It is the exclusive choice 
for aspics, jellied fruit and vegetable 
salads, low calorie jams, and dietetic 
fruit jells. Guaranteed by Sunkist.* 
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Exchange Pure California Orange Juice 


Gives your product more of the true 
fruit characteristics— because it is made 
from California oranges, known for 
their richer content of ascorbic acid, 
amino acids, polysaccharide complexes, 
B complex factors, carotene (pro-vita- 
min A), and aromatic flavor com- 
pounds. Prepared especially for the 
food and beverage industry. Guaran- 
teed by Sunkist.* 


Exchange Frozen Lemon Puree 
and Exchange Frozen Orange Puree 


Both purees of whole lemons and 
oranges (seeds removed ) are standard- 
ized in juice acidity, sugar content and 
flavor. Purees give a like-fresh tangy 
taste to food recipes and beverage 
formulas. Guaranteed by Sunkist.* 


Exchange Lemon Oil, U. S. P.— 
California Cold Pressed 

Because of its clarity, uniformity and 
flavor intensity, it is the 10 to 1 choice 
over all other lemon oils sold in Amer- 
ica. Never needs pre-testing when 
received in EXCHANGE-sealed con- 
tainers. Guaranteed by Sunkist.* 


Exchange Orange Oil, U. S. P.— 
California Cold Pressed 


For true aromatic flavor, full color in- 
tensity and pure California flavor 
strength, EXCHANGE brand is the 
orange oil standard of the world. Guar- 
anteed by Sunkist.* 


* Guaranteed by Sunkist 

EXCHANGE brand citrus products are 
produced and guaranteed by Sunkist 
Growers, Inc., representing the world’s 
largest supplies of lemons and rich 
California oranges. 

Every EXCHANGE brand product 
is made in our own ultramodern plants 
to the highest standards of purity, qual- 
ity and uniformity. 

If you would like information on how 
Sunkist Research may help you to im- 
prove one of your products, write to: 


Section “0” 


Sunkist Growers 


INDUSTRY SALES DIVISION 
720 East Sunkist 
Ontario, California 
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Product Insects Section, Agricultural Market 


ing Service, U.S.D.A., Savannah, Georgia, 


and D. I. MURDOCK, Minute Maid Corp., 
Plymouth, Florida 


10:40— 61. Sanitary Control in Processing Citrus 
Concentrates and Detection of Microbial 
Growth. I. Some Specific Sources 
of Contamination from Fruit Bins to 
Extractors 
D. I. MURDOCK and CHARLES H. BRO 
KAW, Minute Maid Corporation, Orlando, 
Florida 


Technological Considerations the 

Bulk Transportation of Citrus Juices 
DAVID O. HAMRICK, Tropicana Prod- 
ucts, Inc., Bradenton, Florida 


11:15— 63. Comparison of Flavor Evaluation 
Methods for Frozen Citrus Concen- 
trates 

MARDELL D. TOMPKINS and G. B 
PRATT, American Can Company, May- 
wood, Illinois, and Barrington, Illinois 


11:30— 64. Enzymatic Hydrolysis of Naringin, the 
Bitter Principle of Grapefruit 

D. W. THOMAS, C. V. SMYTHE, and 

M. D. LABBEE, Rohm and Haas, Bristol, 


Pennsylvania 


TUESDAY MORNING—MAY 27 


Section H—Room 17 
Fish 
Chairman: CLIFFORD F. EVERS 
International Minerals and Chemicals Corp., Chicago, Illinois 


9:00— 65. Composition of Commercially Impor- 
tant Fish Taken from New England 
Waters 
GEORGE F. MANGAN, JR., BERNARD 
I. SOHN, JOSEPH H. CARVER, and 
FRANK T. PISKUR, U. S. Fish and Wild- 
life Service, Bureau of Commercial Fisheries, 
East Boston, Massachusetts 


Variation in Composition of Different 
Parts of Pink Salmon 
CLAUDE E. THURSTON, VU. S. Fish and 
Wildlife Service, Bureau of Commercial Fish- 
eries, Seattle, Washington 


. Sanitation and Quality Control in 
Plants Processing Fishery Products 
M. E. AMBROSE, J. J. POWELL, T. D. 
LOVE, and M. BENDER, Bureau of Com- 
mercial Fisheries, College Park, Maryland, 
East Boston, Massachusetts, and Pascagoula, 
Mississippi 


The Determination of Bacterial Spoil- 

age of Foods by Tetrazolium Test 
JOHN LISTON, School of Fisheries, Uni- 
versity of Washington, Seattle, Washington 


10:05— 69. A Review of the Value of Volatile Re- 
ducing Substances for the Chemical As- 
sessment of the Freshness of Fish and 
Fish Products 

LIONEL FARBER and PETER LERKE, 
University of California, San Francisco, 
California 


10:25—- 70. Some Mathematical Considerations of 
the Process of Spoilage in Fish 
JOSEPH A. STERN, School of Fisheries, 
University of Washington, Seattle, Wash- 
ington 


10:40— 71. Rapid Determination of the Quality of 
Whole Eviscerated Haddock 
J. T. R. NICKERSON, T. L. FAZZINA, 
L. J. RONSIVALLI and B. E. PROCTOR, 
Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 


11:00— 72. Imidazole Compounds in the Muscle 
Tissues of Aquatic Animals 
A. LUKTON and H. S. OLCOTT, Uni- 
versity of California, Berkeley, California 
73. Effect of Ascorbic Acid on Rancidity in 
Oysters 
MARK G. SCHWARTZ and BETTY M. 
WATTS. Florida State University, Talla- 


hassee, Florida 


11:15- 


TUESDAY MORNING—MAY 27 


Section I—Room 14 
General Research 


Chairman: AMIHUD KRAMER 


University Maryland, College Park, Maryland 


9:00— 74. Comparison of Mass Panel and House- 
hold Consumer Responses 
ROSE MARIE PANGBORN, M. SIMONE, 
and S. J. LEONARD, University of Cal- 
ifornia, Davis, California; and GEORGE 
GARNATZ, The Kroger Food Foundation, 
Cincinnati, Ohio 


. A Comparison of Student Preference 
Panels with a Household Consumer 
Panel 

LYLE D. CALVIN and LOIS A. SATHER, 


Oregon State College, Corvallis, Oregon 


. Taste Thresholds for Sodium Sorbate 
and Sodium Benzoate in Apple Cider 
E. C. DRYDEN and CLAUDE H. HILLS, 
Eastern Utilization Research and Develop- 
ment Division, USDA, Philadelphia, Penn- 
sylvania 


. Acceptance Measurements of Unusual 
Foods 
RICHARD SEATON and B. W. GARD- 
NER, JR., Quartermaster Food and Con- 
tainer Institute for the Armed Forces, Chi- 
cago, Illinois 


. Reliability of Food Preference Ratings 
DAVID R. PERYAM and JAN EINDHO- 
VEN, Quartermaster Food and Container In- 
stitute for the Armed Forces, Chicago, Illinois 


10:15— 79. Investigation of Quantitative Odor 
Measurements by Dynamic Dilution 
and Odor Absorption Methods 

L. A. JARVIS and R. I. RANUM, Research 
Laboratories, Whirlpool Corp., St. Joseph, 
Michigan 


10:30— 80. Application of Flavor Enzymes to Pro- 
cessed Foods. I. Panel Studies 
KURT S. KONIGSBACHER, ERIC J. 
HEWITT, and RALPH L. EVANS, Evans 
Research and Development Corp., New York, 
10.45— 81. Application of Flavor Enzymes to Pro- 
cessed Foods. II. Practical Studies 
ERIC J. HEWITT, KURT S. KONIGS- 
BACHER, and DONALD A. M. MACKAY, 
Evans Research and Development Corp., New 
York, N. Y. 
11:00— 82. Flavor of Filbert Nuts (Corylus avel- 
lana). I. Organoleptic Examination 
and Quantitative Estimation 


13 


11:00— 62. 
9:30— 
9:15— 66. 


M. AREF and O. J. WORTHINGTON, 
Oregon State College, Corvallis, Oregon 


11:15— 83. Correlation Between Microbial Popula- 
tions and Sap Yields from Maple Trees 
J. M. SHENEMAN, R. N. COSTILOW, P. 
W. ROBBINS, and J. E. DOUGLASS, 
Michigan State University, East Lansing, 
Michigan 


11:30— 84. Further Investigation of Plastic Covers 
for Cucumber Fermentation Vats 
MELVIN R. JOHNSTON and NEIL FIN- 
LEY, University of Missouri, Columbia, 
Missouri 
11:45— 85. Antimicrobial Treatments on the Stored 
Potato Microflora 
MELVIN R. JOHNSTON, NEIL FINLEY 
and JOHN D. EDWARDS, University of 


Missouri, Columbia, Missouri 


TUESDAY MORNING—MAY 27 
Sestion _J—Grand Ballroom 


Radiation Preservation of Foods 


Chairman: CLARENCE F. SCHMIDT 
Continental Can Company, Chicago, Illinois 


9:00— 86. Activated Charcoals as “Odor Scaven- 
gers’ for Irradiated Meat 
FRED TAUSIG, Merck Sharpe 6 Dohme 
Research Laboratories, Rahway, New Jersey 
and MAURICE P. DRAKE, Quartermaster 
Food and Container Institute for the Armed 
Forces, Chicago, Illinois 


9:15— 87. Effect of Irradiation on Antibiotic 
Treated Meats 
R. F. CAIN and A. W. ANDERSON, Ore- 
gon State College, Corvallis, Oregon and A. 
S. MALASPINA, Chas. Pfizer & Company, 
Brooklyn, New York 


9:30— 88. Gamma Ray Pasteurization of Whole 
Eviscerated Chickens 
J. N. MCGILL, A. I. NELSON, M. P. 
STEINBERG and L. L. KEMPE, University 
of Illinois, Urbana, Illinois 


Application of Radiation Preservation 

Techniques to Fishery Products 
MAURICE BENDER, DAVID MIYAU- 
CHI, and JOSEPH H. CARVER, U. S. 
Dept. of Interior, Bureau of Commercial 
Fisheries, College Park, Maryland, Seattle, 
Washington, and East Boston, Massachusetts 


10:10—- 90. Destruction of Clostridium botulinum 
by Ionizing Radiation. I. In Neutral 
Phosphate at Room and Freezing Tem- 
peratures 
C. B. DENNY and C. W. BOHRER, Na- 
tional Canners Association, Washington, D.C. 
and W. E. PERKINS and C. T. TOWN- 
SEND, National Canners Association, Berke- 
ley, California 


10:25— 91. Destruction of Clostridium botulinum 
by Ionizing Radiation. II. Peas, Chick- 
en Soup and Pork in the Frozen State 

G B. PRATT, E. WHEATON, C. B. 
DENNY and C. W. BOHRER, American 
Can Company, Barrington, Illinois and Na- 
tional Canners Association, Washington, D.C. 


Studies on the Inactivation of Clostrt- 
dium botulinum Toxin by Irradiation 
with Cobalt-60 
R. O. WAGENAAR and G. M. DACK, 
Food Research Institute, University of Chi- 
cago, Chicago, Illinois 


10:50— 93. Ultraviolet Light Resistance Studies on 
Gamma-Radiation Resistant Non-spor- 
ing Bacteria Isolated from Food 


D. E. DUGGAN and A. W. ANDERSON, 
Oregon State College, Corvallis, Oregon 


11:10— 94. Some Factors Influencing Irradiation In- 
duced Chemical Changes in Raw Beef 

O. F. BATZER, R. A. SLIWINSKI, LUCY 

D. CHANG, and D. M. DOTY, American 

Meat Institute Foundation, Chicago, Illinois 


11:30— 95. The Existence and Nature of Radiation 
Induced Fluorescence in Meat 
DALLAS E. JONES, NORMA L. LOCK- 
YEAR, IAN TINSLEY and E. C. BUBL, 
Oregon State College, Corvallis, Oregon 


Babcock-Hart Award Address 


BERNARD L. OSER, PH.D. 
Food and Drug Research Laboratories, New York, N.Y. 


2:00 P.M. in the Grand Ballroom 


TUESDAY AFTERNOON—MAY 27 
Section K—Red Lacquer Room 


Canning 


Chairman: W. E. PEARCE 
American Can Company, Maywood, Illinois 


2:40— 96. Use of Chlorine Dioxide for Cannery 


Sanitation and Water Conservation 
JOHN L. WELCH, Green Giant Company, 
Le Sueur, Minnesota, and JOHN F. FOLI- 
NAZZO, Continental Can Company, Chi- 
cago, Illinois 


3:00— 97. Recent Studies on Olive Processing 
W. V. CRUESS, University of California, 
Berkeley, California 


3:15— 98. Thermal Destruction Rates and Regen- 
eration of Peroxidase in Green Beans 
M. E. ZOUEIL and W. B. ESSELEN, Uni- 
versity of Massachusetts, Amherst, Mass. 
3:30— 99. Heat Inactivation of Peroxidase in High 
Temperature, Short Time Processed 
Whole Kernel Corn 
J. L. VETTER, A. I. NELSON and M. P. 
STEINBERG, University of Illinois, Urbana 
3:45—-100. Heat Transfer Coefficients in Straight 
Tubes for Pseudoplastic Food Materials 
in Streamline Flow 
S. E. CHARM, and E. W. MERRILL, 


Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 


4:00—101. Bentonite Suspensions as a Means of 
Evaluating Continuous Pasteurizers 

I. J. PFLUG, and R. C. NICHOLAS, Michi- 

gan State University, East Lansing, Michigan 


TUESDAY AFTERNOON—MAY 27 
Section L—Crystal Room 


Frozen Foods 


Chairman: G. V. HALLMAN 
Campbell Soup Company, Camden, New Jersey 


2:40—102. Estimation of Extent of Change in a 
Frozen Food from a Record of Its Tem- 
perature History 

W. B. VAN ARSDEL and D. G. GUADAG- 
NI, Western Utilization Research and De 
velopment Division, U.S.D.A., Albany, Cali- 
fornia 


i 
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2:55—103. 


3:10—104. 


3:25—105. 


3 :40-—106. 


3:55—107. 


The Effect of Blanching Conditions on 
Color and Storage Stability of Frozen 
Green Beans 
W. C. DIETRICH, R. L. OLSON, MAR 
VEL-DARE NUTTING, and H. J. NEU 
MANN. Western Utilization Research and 
evelopment Division, U.S.D.A., Albany, 


California 


Factors Affecting the Drained Weight 

and Firmness of Red Tart Cherries 
ROBERT L. LABELLE and JAMES C 
MOYER, New York Agricultural Experi 
ment Station, Cornell University, Geneva, 
New York 


Lipoxidase Activity and Off-Flavor in 
Underblanched Frozen Corn-on-the- 


Cob 
A. C. WAGENKNECHT, New York 
Agricultural Experiment Station, Cornell 


University, Geneva, New York 


Studies on the Freezing and Defrosting 
of Cakes 
J. W. PENCE, M. M. HANAMOTO, and 
J. M. GALBREATH, Western Utilization 
Research and Development Division, U.S 
D.A., Albany, California 


Effect of Processing and Storage Con- 
ditions on the Color of Frozen Prepack- 
aged Retail Beef Cuts 
W. E. TOWNSEND and L. J. BRATZLER, 
Michigan State University, East Lansing, 
Michigan 


TUESDAY AFTERNOON—MAY 27 


Section M—Room 17 
Instrumentation 
Chairman: J. H. BOCK 


Continental Can Company, Chicago, Illinois 


2:40—108. 


2:55—109. 


3:10—110. 


3:25—111. 


3:40—112. 


3:55—113. 


X-Ray Inspection in the Food Industry 
JOSEPH W. RANFTL, General Electric 
Company, X-Ray Department, Milwaukee, 
Wisconsin 


Supervisory Control for the Food Pro- 
cessing Plant 
CARL W. OHGREN, Taylor Instrument 
Companies, Oak Park, Illinois 


Determination of Flavor Differences by 
Gas Chromatography 
LAWRENCE O'BRIEN, NATHANIEL 
BRENNER, VINCENT J. COATES, and 
IRVING FAGERSON, the Perkin-Elmer 
Corporation, Norwalk, Connecticut 


An Instrument Using Light Transmit- 
tance for Nondestructive Measurement 
of Fruit Maturity 
G. S. BIRTH and K. H. NORRIS, Agricul- 
tural Marketing Service, Plant Industry Sta- 
tion, U.S.D.A., Beltsville, Maryland 


Evaluation of Light Transmittance 

Techniques for Maturity Measurements 

of the Purple Plum (Italian Prune) 
JANE V. ERNEST, G. A. BIRTH, A. P. 
SIDWELL, and C. GOLUMBIC, Agricul- 
tural Marketing Service, Plant Industry 
Station, U.S.D.A., Beltsville, Maryland 


A Method for Measuring Rheological 


Properties of Eggs 
JAMES D. ROWAN, KARL H. NORRIS, 
and CHARLES K. POWELL, Agricultural 


Marketing Service, U.S.D.A., Plant Industry 
Station, Beltsville, Maryland 


4:10—114. Colorimetry of Strawberry Preserves 
G. E. LIVINGSTON, C. T. TAN, and 
Z. SABRY, University of Massachusetts, 
Amherst, Massachusetts 


4:25—-115. Graphic Measurement of Unmolded Gels 
NICHOLAS D. PINTAURO and R. E. 
LANG, General Foods Corporation, Tarry- 
town, New York 


TUESDAY AFTERNOON—MAY 27 


Section N—Room 18 
Meat 
Chairman: D. M. DoTy 


American Meat Institute Foundation, Chicago, Illinois 


2:40—116. Curing of Ham. A Study of Sodium 
Chloride Diffusion 
H. E. WISTREICH, R. E. MORSE, and 
L. J. KENYON, Rutgers University, New 
Brunswick, New Jersey 


Application of Nuclear Magnetic Re- 
sonance in Meat Research 


2:55—-117. 


ROBERT K. STEFFA, CLARENCE A. 
BLANCK, EUGENE WIERBICKI, and 
GLEN E. COOPER, The Rath Packing 


Company, Waterloo, lowa 


3:15—118. Carbonyls in Oxidizing Fat. I. Separa- 
tion of Steam Volatile Monocarbonyls 
into Classes 
A. M. GADDIS, REX ELLIS, and GEORGE 
T. CURRIE, Eastern Utilization Research 
and Development Division, Agricultural Re- 
search Service, U.S.D.A., Beltsville, Maryland 


3:35—-119. Relationship of Meat Pigments to Fat 
Oxidation 
MARGARET J. TIMS and BETTY M. 
WATTS, Florida State University, Talla- 


hassee, Florida 


Use of Antibiotics and Gamma Irradia- 

tion in the Aging of Steaks at 110° F. 
P. D. BROWN, BETTY GINGER, W. R. 
CHESBRO, C. EDITH WEIR, and G. D. 
WILSON, American Meat Institute Founda- 
tion, Chicago, Illinois 


3:50—120. 


4:10—121. Studies on Residual Chlortetracycline in 
Meat 
OFELIA I. ESCANILLA, AGNES FRAN- 
CES CARLIN, and JOHN C. AYRES, Iowa 
Agricultural and Home Economics Experi- 
ment Station, Ames, Iowa 


Chlorpromazine Residues in Beef Tissue 
R. L. HENDRICKSON, G. V. ODELL, 
H. W. REUBER, and BILL COSTELLO, 
Oklahoma State University, Stillwater, Okla- 
homa 


4:30—122. 


TUESDAY AFTERNOON—MAY 27 


Section O—Room 14 
Pressurized Foods 


Chairman: L. J. HAYHURST 
National Dairy Products Corp., Glenview, Illinois 


2:40—123. Background and History of Pressurized 
Foods 
W. E. GRAHAM, Clayton Corporation, St. 
Louis, Missouri 
3:00——124. Packaging Requirements 
Propelled Foods 
D. W. RIESTER, H. T. HOFFMAN, JR., 
and R. C. WARNER, American Can Com- 
pany, Maywood, Illinois, and Barrington, 
Illinois 


for Pressure 
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3:15—-125. Heat Preservation of Pressure Dispensed 
Food Products 


E. D. GIGGARD and P. B. GOTTSCHALL, 
Continental Can Company, Inc., Chicago, 
Illinois 


3:30—126. How a Food Manufacturer Can Start 
and Complete a Pressurized Food Pro- 
gram 

ROBERT C. WEBSTER, Western Filling 
Corporation, Los Angeles, California 


3:45—-127. The Food Processor in the Pressurized 
Food Field 


VICTOR J. DIROCCO, Heublein, Inc., 
Menlo Park, California 


WEDNESDAY MORNING—MAY 28 
Section P—Crystal Room 


Dehydration 


Chairman: R. W. KUENEMAN 
J. R. Simplot Company, Caldwell, Idaho 


9:00—128. Factors Affecting Behavior of Fruit 
and Vegetable Juices During Vacuum 
Drying 
GEORGE K. NOTTER, J. E. BREKKE, 
and WILLIAM F. TALBURT, Western Re- 
gional Research Laboratory, U.S.D.A., Al- 
bany, California 


9:20—129. Drying Techniques under High Vacuum 
Conditions 

W. CONLEY, F. FIXARI and G. W. 

BARD, Chain Belt Company, Milwaukee, 
Wisconsin 


9:40—130. Vacuum Dehydration of Fresh Peaches 
and Cherries 

W. R. DORSEY, S. I. STRASHUN, and 
R. E. FAULKNER, Vacu-Dry Company, 
Oakland, California, and A. C. RAUCH, and 
H. W. FRITZSCHE, Quartermaster Food 
and Container Institute for the Armed Forces, 
Chicago, Illinois 


9:55—131. ‘“Instant’’ Navy and Lima Beans 
W. R. DORSEY, S. I. STRASHUN, and 
R. E. FAULKNER, Vacu-Dry Company, 
Oakland, California, and A. C. RAUCH and 
H. W. FRITZSCHE, Quartermaster Food 
and Container Institute for the Armed Forces, 
Chicago, Illinois 


10:10—-132. Storage Stability of Freeze-Dried Soup 


Mixes 
J. J. WUHRMANN, C. O. CHICHESTER, 
and MARION SIMONE, University of Cali- 
fornia, Davis, California 


10 :25—-133. Improvement of Potato Granule Quality 


by Fluidized Bed Finish Drying 
MABRY T. ROBY and MORRIS SIMON, 
Quartermaster Food and Container Institute 
for the Armed Forces, Chicago, Illinois 


10:40—134. Storage Characteristics of Potato 


Granules 
R. M. STEPHENSON and T. SANO, 
American Potato Company, Vacaville, Cali- 
fornia, and P. R. HARRIS, Idaho Falls, 
Idaho 


11:00—135. Index for Expressing the Cross-Circu- 


lation Drying Rates of Peas 

J.C. MOYER, H. R. PALLESEN, and R. S. 
SHALLENBERGER, New York State Agri- 
cultural Experiment Station, Cornell Univer- 
sity, Geneva, New York 


11:20—136. Storage Behavior of Powdered Dehy- 
drated Cranberries 
Z. I. KERTESZ, New York State Agricul- 
tural Experiment Station, Cornell University, 
Geneva, New York, and \!. SIMON, Quar- 
termaster Food and Contain.: Institute for 
the Armed Forces, Chicago, Illinois 


11:40—137. Observations on the Changes Produced 
in the Freeze Dehydration of Meat 
M. K. HAMDY, and F. E. DEATHERAGE, 
The Ohio State University, Columbus, Ohio 


WEDNESDAY MORNING—MAY 28 
Section Q—Room 17 


Packaging 


Chairman: L. J. HAYHURST 
National Dairy Products Corp., Glenview, Illinois 


9:00—138. Antioxidant Treatment of Paperboard 
for Increased Shelf Life of Packaged 
Dry Cereals 
E. F. CALDWELL and SYLVIA SHMI 
GELSKY, The Quaker Oats Company, Bar 
rington, Illinois 


9:15—139. Effects of Light on Packaged Food 
Products 


J. J. BIRDSALL, Wisconsin Alumni Re- 
search Foundation, Madison, Wisconsin 


9:35—-140. Factors Affecting Water-Vapor Trans- 
fer Rate ‘Through Food-Packaging 
Films 
M. KAREL and B. E. PROCTOR, Massa- 
chusetts Institute of Technology, Cambridge, 
Massachusetts 
9:55—141. Aluminum from the Can Makers’ Point 
of View 
LEONARD P. GOTSCH, KENNETH W. 
BRIGHTON, and ROGER H. LUECK, 
American Can Company, Barrington, Illinois, 
and New York, N. Y. 
10:15—-142. Application of Differentially Coated 
Tin Plate to Food Containers 
R. D. MCKIRAHAN, J. C. CONNELL, and 
S. J. HOTCHNER, American Can Company, 
San Francisco, California 
10:30—143. Effect of Packaging on Palatability and 
Weight Loss of Frozen Ground Pork 
and Beef 
J. D. WINTER and SHIRLEY R. TRAN 
TANELLA, University of Minnesota Insti- 
tute of Agriculture, St. Paul, Minnesota 
10:45—-144. Use of a Light-Screening Agent for Re- 
tarding Oxidation of Process Cheese 
B. E. ELLICKSON and V. HASENZAHL, 
National Dairy Products Corporation, Glen- 
view, Illinois 
11:00—145. Influencce of Packaging Materials and 
Methods on Shelf Life of Fresh Chick- 
ken Meat 
J. V. SPENCER, F. E. WELLS, and W. J. 
STADELMAN, Purdue University, Lafay- 
ette, Indiana 
11:10—146. Maintaining Freshness of Berries Using 
Selected Packaging Materials and Anti- 
fungal Agents 


JOHN C. AYRES and ERWIN L. DENI- 
SEN, Iowa State College, Ames, Iowa 


11:30—147. Edible Protective Coatings for Extend- 


ing the Shelf-Life of Poultry 
R. C. MEYER, A. R. WINTER, and H. H. 
WEISER, The Ohio State University, Co- 
lumbus, Ohio 
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WEDNESDAY MORNING—MAY 28 
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9 :00—148. 


9 :20-—149. 
9 :35—150. 
9:50—151. 
10 :00—152. 
10:15—153. 


10:30—154. 


10:45—155. 


11 :00—156. 


Section R—Room 14 


Poultry 
Chairman: A. I. NELSON 
Jniversity of Illinois, Urbana, Illinois 


Studies on Post-Mortem Aging of Poul- 
try Meat and Its Effect on Tenderness 
of the Breast Muscles 

JOHN WESLEY DODGE 
STADELMAN, Purdue University, 
ette, Indiana 


and W. J. 
Lafay- 


Variability in Tenderness of Chicken 
PAULINE C. PAUL, CHARLOTTE I 
SORENSON, and HANS ABPLANALP, 
University of California, Davis, California 


Some Physiological Factors Affecting 
Intensity of Flavor in Chicken Muscle 
D. W. PETERSON, MARION SIMONE, 
A. L. LILYBLADE, and RUTH MARTIN, 


University of California, Davis, California 


Approximation of Surface Areas of Cut 
Up Chicken and Use in Microbiological 
Analysis 
HARRY E. GORESLINE and RAYMOND 
R. HAUGH, Quartermaster Food and Con- 
tainer Institute for the Armed Forces, Chicago, 
Illinois 


Some Technological Considerations of 
Stuffed Frozen Turkeys 
J. H. SILLIKER, J. F. MURPHY, C. H 
KOONZ, and M. I. DARROW, Swift & 
Company, Chicago, Illinois 


The Control of Quality 
Frozen Turkeys 
J. H. SILLIKER, J. F. MURPHY, C. H 
KOONZ, and M. I. DARROW, Swift © 
Company, Chicago, Illinois 


in Stuffed 


Effect of Antibiotic Treatment on Stor- 
age Life of Turkeys 
A. A. KRAFT, L. E. ELLIOTT, and A. W. 
BRANT, Agricultural Research Service, 
U.S.D.A., Beltsville, Maryland 


Relative Effectiveness of Increasing Shelf 

Life of Poultry Meat by Long and 

Short Periods of Antibiotic Feeding 
GRACE R. FRYE, HARRY H. WEISER, 
and A. R. WINTER, The Ohio tate Uni 
versity, Columbus, Ohio 


Influence of Scald Temperatures, Chill 
Times, and Holding Temperatures on 
the Bacterial Flora and Shelf-Life of 
Freshly Chilled Tray-Pack Poultry 
E. O. ESSARY and W. E. C. MOORE, Vir- 
ginia Polytechnic Institute, Blacksburg, Vir- 
ginia 


WEDNESDAY MORNING—MAY 28 


Section S—Grand Ballroom 


Radiation Preservation of Food 


Chairman: R. F. CAIN 


Oregon State College, Corvallis, Oregon 


9 :00—157. 


Oxidative Changes in Cured Pork In- 
duced by Gamma Radiation 
DUANE F. HOUGHAM and BETTY M. 
WATTS, Florida State University, Talla- 
hassee, Florida 


9:20-—158. 


9 :40—159. 


10 :00-—160. 


10:20—161. 


10:40 


-162. 


10:55—-163. 


11:10—164. 


Storage Characteristics of Irradiated 

Foods Held at Different Temperatures 
J. J. LICCIARDELLO, J. T. R. NICKER- 
SON, B. E. PROCTOR, and C. C. CAMP- 
BELL, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 


Evaluation of Refrigerated Shelf Life 
of Irradiated Foods 


AARON L. BRODY, JOYCE BARGER, 
HOWARD D: MERCHANT, NORMA A. 
PERKSEN, and NORMAN G. ROTH, 


Whirlpool Corporation, St. Joseph, Michi- 


gan 


Color and Pigment Retention in Gam- 
ma-Irradiated Broccoli, Carrots, Green 
Beans and Sweet Potatoes 
F. J. FRANCIS, R. FRANCESCHINI, T. 
WISHNETSKY, G. E. LIVINGSTON, and 
I. S. FAGERSON, University of Massachu- 
setts, Amherst, Massachusetts 


Effect of Gamma Ray and Cathode Ray 
Irradiation on the Color Stability of 
Model Systems of Some Pigment and 
Non-Pigment Constituents of Straw- 
berry Jellies 
G. E. LIVINGSTON, P. MARKAKIS, A. G. 
NAIK-KURADE, F. J. FRANCIS, and I. S. 
FAGERSON, University of Massachusetts, 
Amherst, Massachusetts 


Effects of Ionizing Radiations on Plant 
Tissues. III. Softening and Changes in 
Pectins and Cellulose of Apples, Carrots 
and Beets 


Z. I. KERTESZ, R. E. GLEGG, F. P. 
BOYLE, and GRACE FOX, New York State 
Agricultural Experiment Station, Cornell 
University, Geneva, N. Y 


Effects of Ionizing Radiations on Plant 
Tissues. IV. Some Effects of Gamma 
Radiation on Starch and Starch Frac- 
tions 
Z. I. KERTESZ, ERNEST R. SCHULZ, 
GRACE FOX, and MARIE GIBSON, New 
York State Agricultural Experiment Station, 
Cornell University, Geneva, New York 


Irradiation of Important Grain-Infest- 
ing Pests: Order-of-Death Curves, and 
Survival Values for the Various Meta- 
morphic Forms 


R. C. NICHOLAS and D. E. WIANT, 
Michigan State University, East Lansing, 
Michigan 


WEDNESDAY MORNING—MAY 28 


Section T—Red Lacquer Room 
Space Feeding 
Chairman: R. G. TISCHER 


QM. Food and Container Institute, Chicago, Illinois 
9:00—165. Nutrition in Space Flight: Balloon 
Flight Experience 
DAVID G. SIMONS, Major, USAF, (MC), 
Aero Medical Field Laboratory, Holloman 
AFB, New Mexico 
9:20—166. Space Feeding 


Ss. W. F 
British 


bassy 


HANSON and H. R. HINTON, 
Joint Services Mission, British Em- 
Annexe, Washington, D. C. 
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9:40—167. Nutrition in Space Operations 


JAMES G. GAUME, M.D., The Martin 
Company, Denver Division, Denver, Colorado 


10:00—168. A Closed Cycle Biological System for 
Space Feeding 
ROBERT G. TISCHER, Quartermaster Food 
and Container Institute for the Armed Forces, 
Chicago, Illinois 


10:20—169. Present Capabilities and Future Needs 
for Space Feeding 
ALBERT A. TAYLOR, Lt. Col. USAF 
(VC), Air Research & Development Com- 
mand, United States Air Force, Baltimore, 
Maryland 


10:40—170. Feeding Crews in Aircraft of the Future 
BEATRICE FINKELSTEIN, Aero Medical 
Laboratory, Wright Air Development Center. 
Air Research and Development Command, 
Wright Patterson Air Force Base, Dayton, 
Ohio 


11:00—171. Space Feeding: Systems I and II 
ALBERT S. HENICK and M. C. BROCK- 
MANN, Quartermaster Food and Container 
Institute for the Armed Forces, Chicago, Il. 


Appert Award Address 
WILLIAM F. GEDDES, PH.D. 


University of Minnesota, St. Paul 
2:00 P.M. in the Grand Ballroom 


WEDNESDAY AFTERNOON—MAY 28 
Section U—Room 17 


Coffee 


Chairman: E. E. LOCKHART 
Coffee Brewing Institute, Inc.. New York, New York 


2:40—172. The Relation Between Color and Roast- 
ing Temperature in Coffee 


ANGELA C. LITTLE and GORDON MAc- 
KINNEY, University of California, Berkeley 


3:00—173. Observations on the Microbiology of 
the Coffee Fermentation in Brazil 

REESE H. VAUGHN, RODOLPHO DE 

CAMARGO, HELCIO FALANGHE, GER- 

ALDO MELLO-AYRES, and ALCIDES 

SERZEDELLO, University of California, 

Davis, and Universidade de Sao Paulo, In- 
stituto Zimotecnico, Sao Paulo, Brazil 


3:20—174. The Analysis of Coffee of Coffee Grinds 


ERNEST E. LOCKHART, The Coffee 
Brewing Institute, New York, N. Y. 


3:40—175. Influence of High Temperature Holding 
Upon the Components of Coffee Brew. 
I. Caffeine, Trigonelline, Chlorogenic 
Acid, Caffeic Acid and Quinic Acid 
S. SEGALL and B. E. PROCTOR, Depart- 
ment of Food Technology, Massachusetts In- 
stitute of Technology, Cambridge, Massa- 
chusetts 


4:00—176. Influence of High Temperature Holding 
Upon the Components of Coffee Brew. 
II. Measurement of the Behavior of 
Pure Carbonyl Compounds in Solution 
and of Total Saturated and Unsaturated 
Carbonyl Compounds of Coffee Brew 
S$. SEGALL and B. E. PROCTOR. Massa- 
chusetts Iustitute of Technology, Cambridge. 
Massachusetts 


4:20—177. Volatile Reducing Substances and the 
Estimation of the Aroma of Coffee 
LIONEL FARBER, Hooper Foundation 
University of California, San Francisco, Cali 
fornia 


WEDNESDAY AFTERNOON—MAY 28 
Section V—Room 14 


Food Engineering 


Chairman: G. A. CRAPPLE 
Wilson & Co., Inc., Chicago, Illinois 


2:40—178. Rate of Mineral Removal from Milk by 
Ion Exchange 

S. J. BISHOV, A. S. HENICK, and J. H 

MITCHELL, JR., Quartermaster Food and 

Container Institute for the Armed Forces 
Chicago, III. 


3:00—179. Fish Flour and Fish Meal by Azeotropic 
Solvent Processing 


EZRA LEVIN, VioBin Corporation, Mon 
ticello, Illinois 


3:20—180. Some Effects of Modern Refrigeration 
Design and Engineering on the Storage 
Life of Fishery Products 


JOSEPH W. SLAVIN, JOHN A. PETERS. 
S. R. POTTINGER, VU. S. Department of 
Interior, Bureau of Commercial Fisheries 
East Boston, Massachusetts 


Use of Extreme Value Control Charts 
in Food Packaging Operations 


MAE-GOODWIN TARVER and ANNA 
MAY SCHENCK, Continental Can Co., Inc 
Chicago, Illinois 


4:00—182. Moisture Absorption Rates of Cereals 
and Cereal Fractions in Water Immer- 
sion and Surface Area of Common 
Cereals 


FRANK D. HICKEY and HAROLD W 
ADAMS, Food Machinery and Chemical! 
Corp., San Jose, California 


4:20—-183. Comparative Evaluation of Various 
Small-Capacity Commercial Potato 
Pealers 


G. A. POLLAK and H. R. IGNALL. U. S. 
Naval Supply Research and Development 
Facility, NSD, Bayonne, New Jersey 


4:40—184. Commercial Scale Evaporation of 
Tomato Products in  Flash-Entry 
Evaporators 

A. I. MORGAN, T. WASSERMAN, A. H. 
BROWN, and G. S. SMITH, Western Utili 
zation Research and Development Division, 
U.S.D.A., Albany, California 


WEDNESDAY AFTERNOON—MAY 28 
Section W—Crystal Room 


General Research 


Chairman: G. E. LIVINGSTON 
University of Massachusetts, Amherst, Massachusetts 


2:40—185. On Color Determination of Foods 


ANGELA C. LITTLE. C. O. CHICHES 
TER, and G. MACKINNEY, University of 
California, Berkeley, California 


2:55—186. Removal of Excessive Anthocyanin Pig- 
ment by Enzyme 
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3:10—187. 


3 :25—188. 


3:40—189. 


3:55—190. 


4:10—191. 


4:25—192. 


4:40-—193. 


4:55—194. 


5:10—195. 


5:25—196. 


H. Y. YANG and WILBERT F. STEELE, 
Oregon State College, Corvallis, Oregon 


Some Suggested Color Standards for 


Wine 


MAYNARD A. AMERINE 
BAILEY, University of California, 
California 


and C. B. 
Davis, 


Characterization of the Red Pigment 
Formed in the 2-Thiobarbituric Acid 
Determination of Oxidative Rancidity 
RUSSELL O. SINNHUBER and T. C. YU, 
Oregon State College, Corvallis, Oregon 
Bruising of Red Cherries in Relation to 
the Method of Harvest 


R. T. WHITTENBERGER and C. H. 
HILLS, Eastern Regional Research Labora 
tory, U.S.D.A., Philadelphia, Pennsylvania 


Chlorophyll and 
Heated by 


Determination of 

Pheophytin in Broccoli 

Various Procedures 
JAMES P. SWEENEY and MARGARET 
i MARTIN, Human Nutrition Research 
Division, Agricultural Research Service, U.S 
D.A., Washington, D. C. 


Composition Changes in Red Tart 

Cherries Caused by Bruising and Aging 
MARGARET L. BUCH and CLAUDE H 
HILLS, Eastern Utilization Research Labora- 
tory, U.S.D.A., Philadelphia, Pennsylvania 


Industrial Syntheses of Carotenoids as 
Useful Food Colors 


O. ISLER and G. F. SIEMERS, Hoffmann- 
LaRoche, Inc., Nutley, New Jersey 


Coloring Water-Base Foods with Crys- 
talline B-Carotene 
R. H. BUNNELL, WILLIAM DRISCOLL 
and J. C. BAUERNFEIND, Hoffmann-La 
Roche, Nutley, New Jersey 


Coloring Fat-Base Foods with Crystal- 
line B-Carotene 
J. C. BAUERNFEIND, E. G. SMITH, and 
R. H. BUNNELL, Hoffmann-LaRoche, Inc., 
Nutley, New Jersey 


Studies of Processed All-Green Aspara- 

gus. III. Qualitative and Quantitative 

Studies of Organic Acids by Chromato- 

graphic Techniques 
C. DAME, JR., G. 
CHICHESTER, University 
Davis, California 


L. MARSH, and C. O. 


of California, 


Procedures for Determining Grades of 
Raw and Canned Tomatoes 
AMIHUD KRAMER and B. A. TWIGG, 
Department of Horticulture, University of 
Maryland, College Park, Maryland and B. 
W. CLARKE, Crosse & Blackwell, Baltimore, 
Maryland 


WEDNESDAY AFTERNOON—MAY 28 


Section X—Red Lacquer Room 


Important Current Aspects of Food Additives 


Moderator 
man of 


—Panel Discussion 


: Dr. FRANK L. GUNDERSON, Chair- 
IFT’s Committee on Food Additives 


2:40—197. 


3:10—198. 


3:30—199. 


3 :50—200. 


4:00— 


Functional Importance of Food Addi- 
A Discussion in two Parts 


tives 
B. F. DAUBERT, General Foods, Inc., 
Tarrytown, New York 
H. W. SCHULTZ, Oregon State College, Cor- 


vallis 


The Resolution of Controversies in 
Food Additives Legislation 
B. L. OSER, Food and Drug Research Labo- 
ratories, Maurice Avenue at 58th St., Maspeth 
78, New York, N. Y 
Safety Evaluation Procedures and Inter- 
pretations 
HENRY F. SMYTH, JR., Mellon Institute, 


Pittsburgh, Pennsylvania 


Analytical Problems Posed by Food 
Additives Legislation 
J. F. MAHONEY, Merck and Company, 
Inc., Rahway, N. J. 


Questions and Answers 


THURSDAY—MAY 29 
Red Lacquer Room 


Fats in Food Symposium 


Chairman: ELDON E. RICE 
Swift & Company, Chicago, Illinois 


9 :00—-201. 


9 :30—202. 


10 :00—203. 


10 :30—204. 


11 :00—205. 


Visible Fats in Our Diet 
KARL F. MATTIL, Swift & Company, 


Chicago, Illinois 
Fats Make Good Foods—Where and 
Why are the Margins? 


C. G. KING, Nutrition Foundation, 
New York, N. Y. 


Inc. 


Clinical and Epidemiological Observa- 
tions on the Influence of Fats in the 
Diet and Other Clinical Observations 
Relative to Atherosclerosis and Diet 
FREDERICK J. STARE, M.D., Harvard 
University, Cambridge, Massachusetts 


Processing Food Fats 
J. H. SANDERS, The Procter and Gamble 
Co., Ivorydale, Ohio 
Effects of Dietary Fat and Cholesterol 
on Experimental Animals 


J. STAMLER, M.D., Michael Reese Hospital, 
Chicago, Illinois 


Operations Research Symposium 


Red Lacquer Room 


Chairman: JOHN M. JACKSON 


American Can Company 


2 :00—206. 
2:50—207. 
3:35—208. 


Barrington, Illinois 


What is Operations Research? 
ROBERT G. BROWN, Arthur D. Little, 


Inc., Cambridge, Mass. 


Applications of Operations Research to 


Waste Disposal in Food Processing 
Plants 
C. W. THORNTHWAITE, Laboratory of 


Climatology, Elmer, N. J. 
Programming of Ingredient Purchasing 
for the Mixing of Livestock Feeds 
T. E. CAYWOOD, Caywood-Schiller Assoc., 
Chicago, III. 
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ABSTRACTS 


1 


THE EFFECT OF FREEZING ON THE 
HYDRATION CHARACTERISTICS OF RICE 


ARNOLD 8. ROSEMAN 
Southern Utilization Research and Development Division 
Agricultural Research Service 
U. S. Department of Agriculture 
New Orleans, Louisiana 


Milled, undermilled, or brown rice when gelatinized, hy- 
drated and frozen under the proper conditions became struc- 
turally altered. The dried treated rice (milled and undermilled) 
was white, uniformly spongy — when viewed with a low-power 
microscope — expanded or larger than raw rice, and hydrated 
quite readily, e.g., when immersed in water at room tempera- 
ture for one minute, this rice absorbed 75% water (wet basis). 
Unmilled or brown rice had similar properties except that it 
was bran-colored and nonporous on the surface where the bran 
still remained intact. By variation of the conditions of freezing 
and dehydration, the hydration characteristics and appearance 
of the treated grains were controlled. 

Alteration of properties by this process could be inhibited 
by freezing in the presence of calcium nitrate, a swelling agent. 
Changes due to freezing were not manifested equally in differ- 
ent varities of rice with marked variation of amylose content. 
A waxy rice with little, if any, amylose showed the least change. 


2 
STARCH CHEMISTRY FOR THE FOOD TECHNOLOGIST 


L. M. and D. KeHor 


Morningstar-Paisley, Ine. 
Hawthorne, N. J. 


A short review of starch chemistry will be presented, partic- 
ularly as it affeets the food technologist and the food processor. 
With special emphasis on visecograph charts, an attempt will be 
made to elucidate and explain the behavior of cereal and root 
starches under the varying conditions of food manufacture. 
Viscosity and gel characteristics of the starches will be dis- 
cussed and it will be pointed out that these characteristics 
may be modified by the starch chemist to meet the demands 
of the food processor. The newer ideas of starch chemistry 
from a polymeric point of view are to be discussed and what 
these modern ideas mean to the food technologist in developing 
new food products and food processes. 


3 


PROCESSING AND THERMOSTABILITY 
OF ACTIVE DRY YEAST 


J. J. Enrient, J. H. Jr., and AvGusta FELSHER 


Quartermaster Food and Container Institute 
for the Armed Forces 
Chicago, Tlinois 


The thermostability of yeast presents a serious problem to 
the Armed Forces at overseas posts. This report deals with the 
processing and thermostability of Active Dry Yeast (ADY). 
It was found that a combination of low moisture level and 
surface active agents imparted at least a 35-fold increase in 
shelf life at 115° F. to a specially processed ADY as compared 
to the control. Two different strains of Saccharomyces cere- 
visiae were benefited by the special processing, one on a lab- 
oratory and the other on a commercial scale. 

Although it was practical to apply the agent commercially, 
it was learned that special air-conditioning would have to be 
provided to reach the low moisture levels, particularly when 
ambient air conditions were on the warm humid side. When the 
ADY from the air dryer did not attain the low moisture level 
desired, the use of in-package desiccation was successful. The 
greatest advance in the production of the improved thermo- 
stabile yeast was the elimination of the need for a long mois- 
ture vapor pretreatment step of the ADY before incorporating 
it in doughs. 
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IMPROVEMENT OF CEREALS 
WITH DEFATTED WHEAT GERM 


N. T. and V. K. 


VioBin Corporation 
Monticello, Illinois 


Wheat germ protein has the high biological value of animal 
proteins as measured by the Mitchell paired feeding method. 
This was confirmed by a modification of the Hinners-Scott 
chick growth assay. This assay was used to measure the nutri- 
tive value of cereals and cereals supplemented with defatted 
wheat germ. 

Steaming and light toasting did not impair the nutritive 
value of the defatted wheat germ. Unexpectedly the nutritive 
value was apparently increased. As single cereals the nutri 
tive values of oats, barley, rice and enriched wheat flour were 
found to be in a decreasing order. 

Ten per cent levels of toasted defatted wheat germ im 
proved the nutritive value of cereals as follows: 


Oats 13% 
Barley 27% 
Enriched wheat flour } 46% 
Rice 34% 
Mixture of cereals 18% 


Supplementing cereals with toasted wheat germ considerably 
enhanced their nutritive value and their palatability. 


5 
FUNCTIONAL PROPERTIES OF VITAL GLUTEN 


Water A. CARLSON and ELLiorr M. ZIpGENFUSS 


General Mills, Ine. 
Minneapolis, Minnesota 


Vital gluten is now widely used as a concentrated source 
of protein (80%). Many of the applications, both present and 
future, take advantage of the functional properties that are 
inherent with wheat protein extracted from flour by a washing 
process and carefully dried to retain the ‘‘vital’’ character- 
istic. This study identifies and illustrates some of these proper- 
ties, including those of binder, liquid absorber (both water 
and oil), continuous film forming agent, and others. 


FUNCTIONAL PROPERTIES OF 
DRIED EGG ALBUMEN IN BAKED PRODUCTS 


CHARLES F. SmirH 


National Dairy Products Corp. 
Glenview, Illinois 


The functional properties of dried egg albumen in baked 
products are their foaming and binding capacities. In baked 
products where binding capacities are their only function, dried 
egg albumen can easily be substituted for and performs as well 
as liquid albumen. In baked products such as sponge cakes and 
particularly angel food cakes where the ability to form a suit- 
able foam and support a batter is of primary importance, dried 
albumen performance is affeeted by the technique and procedure 
in preparation and the other ingredients in the cake formula. 

Because dried albumen has a different pH, ionic strength, 
and buffering capacity than liquid albumen, data are pre- 
sented to show how cake making techniques and certain ingredi 
ents such as yolk, fat, sodium chloride, calcium chloride, and 
acidifying agents may affect dried albumen performance and 
cake quality. The functional properties of dried egg albumen 
with the whip booster, sodium desoxycholate, are compared with 
the functional properties of a plain dried angel cake albumen 
in various cake formulae and under different conditions. 

It is suggested that evaluation of dried albumen perform- 
ance in angel food cakes cannot be made when only one formu- 
la or one set of procedures is used. This is because albumen 
performance is so dependent upon other factors in procedures 
and formulae that performance, per se, cannot be distinctly 
separated and defined from only one set of conditions. 
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FromthepenofCon- 
fucius, famed phi- 
losopher and sage 
of ancient China 
who lived from 551 
to 478 BC. His mor- 
al and ethical teach- 
ings have gained 
in popular stature 
through the cen- 
turies. 


“The cautious 
seldom err’ 


Nor do those who use 


Maple 


One of the finest most natural tasting imitation maple flavors 
for every food use. A dependable standard for years because 
it’s priced right and it tastes right. 


Send for your generous testing sample and recommendations 


for use. 


van Ameringen-Haebler, Inc. 


521 West 57th Street ¢ New York 19, New York 


CHICAGO e LOS ANGELES e TORONTO e« PARIS 
Plants— Elizabeth and Union Beach, N. J.— Paris 
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ANOTHER OWL VANILLA FLAVOR 


ALSO ASK 

ABOUT THE ORIGINAL VANILLA FLAVORS 
CREATED FOR: 
Cake Mixes * Prepared Icings * Puddings 
Cookie Mixes * Beverage Powders 


Dessert Powders * Coatings * Toppings 
Candies * Syrups * Cremes 


Looking forward to seeing you 
SPECIAL PRODUCTS DIVISION at Booth 96 during The IFT 
Meeting, May 25th to 29th 


ANILLA LABORATORIES, Inc. 


ROCHESTER, N.Y. 
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MEASUREMENT OF 

THE PROPERTIES OF SHORTENING: 
RELATIONSHIP TO 

THE FUNCTIONAL CHARACTERISTICS 


B. Womrre. and Rosert W. BATes 
Armour and Company 
Chieago, Illinois 


Shortening will be described and defined. The different 
types will be discussed as will the ingredients in common use 
for this purpose in the United States. The characteristics of 
the various ingredients of raw fats and oils will also be men 
tioned. A review will be given of the common control tests (in 
general use) which are used to measure the characteristics of 
shortening. Their relationship, if any, to performance will also 
be discussed. 

Newer control or research techniques will be discussed. These 
will include dilatometrie and rheological techniques. Data will 
be presented showing the dilatometrie values of common fats as 
well as shortenings intended for specific use. Blending of fats 
on the basis of their dilatometrie values will be discussed. In 
the latter phase, the peculiarities of some fats in blends will 
be shown. 

The work of Loska, et al, with the Brabender Rheometer 
will be reviewed. Data will be presented showing rheological 
values on common and special types of shortening. The rela 
tionship between penetration, rheological values, and dila 
tometric solids will be shown on shortenings with widely 
differing characteristics. The techniques used in actually meas 
uring the functional characteristies by means of test cakes, 
icings, creaming volumes, ete., will be discussed. 
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PROPERTIES OF THE 
MILK CLOTTING ACTIVITY OF FICIN 


Joun R. WHITAKER 
University of California 
Davis, California 


Ficin, the proteolytic enzyme(s) of fig latex, has been 
shown to have properties which make it suitable for use as a 
meat tenderizer and a clarifier of beverages. It also produces 
a rapid coagulatica of milk. This latter property of ficin is 
of great potential importance in certain countries where there 
are objections to slaughtering calves for the production of 
rennin. Therefore, it is of importance to determine the prop 
erties of the component of ficin responsible for milk coagula 
tion and whether this component differs from the eomponent 
responsible for the proteolytic activity. 

This work was divided into 2 phases, effect of changes in 
the substrate solution and effect of changes in the enzyme on 
the milk coagulating ability of ficin. Effect of the substrate 
concentration, volume of substrate, volume of sample added, 
pH of the substrate, addition of caleium ions, and buffer con 
centration on the milk clotting time will be discussed. Effect of 
temperature (0°-60°C.) on the milk clotting activity and th 
stability of the milk clotting component as well as the effect 
of enzyme concentration on the time of clotting have also been 
determined. Action of some 20 activators and inhibitors of the 
milk clotting activity of ficin will be discussed in terms of the 
concentration required for half-inactivation or half-activation 
(Ino values). Effeet of sorbie acid will be especially interesting 
beeause of its usefulness in the food industry as a preserva 
tive. 
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FREE AMINO ACIDS AND THIAMINE OF APPLE JUICES 
AND THEIR RELATION TO FERMENTATION 


EvizaBera M. Evserr and B. EssEeven 
University of Massachusetts 
Amherst, Massachusetts 


Of the chemical constituents affecting fermentation of 
juices, worts, and musts by yeasts, small quantities of soluble 
nitrogenous substances appear to be as important as the pres 
ence of comparatively larger amounts of fermentable sugars. 
Preliminary investigations together with a review of the liter 
ature suggested that amino acids and thiamine of apple juices 
might play highly influential roles in their aleoholie fermenta 
tion. 

Results of microbiological assays for 18 amino acids in 
apple juices are reported. Aspartic acid, glutamic acid, and 
serine were present in the largest quantities. Total nitrogen 
values are compared with total amino acid nitrogen. Using 


standardized inocula of S.ellipsoideus, fermentation studies 
were conducted with plain juices, modified juices, and syn 
thetic mixtures. Aleohol determinations, soluble solids measure 
ments and gas volumes served as criteria of fermentation. 

Amount and rate of alcohol production appeared to be more 
closely related to nitrogen from amino acids than to total nitro- 
gen as determined by micro-Kjeldah] procedure. Juices con- 
taining total or amino acid nitrogen amounting to 20 mg. 
fermented at rates a little less than synthetic media containing 
85 mg. per 100 ml. Results indicated that either decrease in 
per cent soluble solids or the amount of carbon dioxide pro 
duced might be used as a measure of alcoholic fermentation in 
apple juices and synthetic media. Small quantities of thiamine 
were found in the juices; these varied from one year to another. 
Differences in thiamine content of the various juices appeared 
to be unrelated to differences in fermentation. 
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STABILIZING APPLE CIDER 
BY MILD HEAT TREATMENT 


JAMES F. Ropinson, Ropert L. PoLLAcK, and CLaupp H. 
Eastern Utilization Research and Development Division, USDA 
Philadelphia, Pennsylvania 


In an effort to avoid the use of chemical preservatives such 
as sodium benzoate or sodium sorbate, studies were conducted 
on preserving apple cider by mild heat treatments, short of 
complete sterilization. Results show that heating fresh cider 
to 130° F. for 5 minutes destroyed more than 95% of the 
yeasts, molds, and bacteria. This partially sterilized cider 
stored satisfactorily for 2 weeks at 50° F. and for 3 or 4 weeks 
at 35° F. The use of higher temperatures (170° F.) and a short 
holding time (10 to 20 seconds) gave equally good results. 
Taste panel evaluation of mild heat treated cider indicated that 
the flavor was equal to that of fresh cider. 


1] 


THE USE OF ISOLATED SOYBEAN PROTEIN FOR 
NON-MEAT SIMULATED SAUSAGE PRODUCTS 
I, FRANKFURTER AND BOLOGNA TYPES 


S. S. Frank and J. 
Central Organie Research Laboratory 
The Glidden Company 
Chicago, Illinois 


A process has been developed for using edible isolated soy- 
bean protein as sole source of protein in all-vegetable products 
closely simulating frankfurter and bologna type sausages in 
appearance, flavor, texture, nutritional value, and other prop- 
erties. Bland soy protein isolate offers the advantage of being 
a stable dry granular material which can be stored indefin- 
itely. In processing into frankfurter type products, ice and eur- 
ing are not necessary; smoking is optional; sanitary practice 
is simplified; and the process can be easily controlled to pro- 
duce a uniform product with a composition chosen within rather 
wide limits. Effects of different components and treatments on 
texture, color, flavor, moisture-holding capacity and fat-holding 
capacity are evaluated. Among the factors studied are: tem- 
perature, time and pH of processing; the effect of various 
phosphates; the effect of protein particle size; and the effect 
of various flavoring agents. The equipment required is found 
in most sausage plants, and can be used with only a few alter 
ations. 


12 


FORMATION OF LOW-METHOXY PECTIN GELS 
IN TOMATO PUREE 


BERNARD FEINBERG 
Fair View Packing Company, Ine. 
Hollister, California 


Low-methoxy pectin gels were formed from tomato puree 
with and without added calcium salts. Gels of surprising 
strength were formed simply by addition of 10% fresh tomato 
pulp to tomato puree of 1.06 specific gravity. Possible signi- 
fieance of such gels to consistency and ‘‘finish’’ is discussed. 


13 
FORMATION OF PYRROLIDONE CARBOXYLIC ACID 
DURING THE PRODUCTION OF BEET PUREE 


R. S. SHALLENBERGER, H. R. PALLESEN, and J. C. Mover 
New York State Agricultural Experiment Station 
Cornell University 
Geneva, New York 
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Pyrrolidone carboxylic acid (PCA) is an important com- 
ponent of an off-flavor which may develop in beet puree during 
production. The precursor to PCA is the labile amide, gluta- 
mine. In order to obtain information upon the formation of 
PCA in beet purees so that adequate control measures might 
be recommended, the effect of processing time, processing tem- 
perature, and the glutamine concentration were studied. Beet 
puree was produced in the pilot plant. The holding time, hold- 
ing temperature, and glutamine content of the mash was 
varied. The PCA content of the puree was found to be directly 
related to the holding time and the initial glutamine content, 
but it varied exponentiaily with the holding temperature. 
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PHYSIOLOGICAL REACTIONS OF GROUP D 
STREPTOCOCCI ISOLATED FROM PLANTS 


J. Oxvin Munpr 
University of Tennessee 
Knoxville, Tennessee 


Physiological reactions of 135 cultures of streptococci iso- 
lated from plants have been determined and compared with 
those of known cultures of Streptococeus faecalis. With few 
exceptions the isolates conform to the Sherman criteria for the 
group, ferment aesculin and usually sucrose, grow in ethyl vio- 
let broth, and produce a greening reaction on agar containing 
sheep red blood cells, but not on agar containing human or 
bovine red blood cells. All are in group D, known as enterococ- 
ci. The majority of the isolates are caseolytic. 

Two subgroups can be recognized. Those which are similar 
to Streptococcus faecalis grow on agar containing potassium 
tellurite, ferment glycerol anaerobically, and have strong re- 
ducing properties. They do not ferment methyl glucoside, and 
about two thirds of these isolates require folie acid for growth. 
Twelve of 89 cultures appear identical with S. faecium, and 
77 others are very similar, deviating in one or more fermenta- 
tive properties. All the 89 cultures fail to grow on agar con- 
taining potassium tellurite, and reducing properties are neg- 
ligible. 

Results of the study indicate that group D streptococci 
isolated from plants are very similar to those of human origin, 
but it is possible that they may be distinguished from the latter 
in one or more reliable features. Such distinction would be of 
value, in view of recent reports of isolations of group D strep- 
tocoeci from frozen foods, and of the sanitary implications. 
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ANALYTICAL METHOD FOR DETERMINING THE 
SUB-SIEVE PARTICLE SIZE DISTRIBUTION OF 
PULVERIZED SUGAR 


CnestTer E, KEEN 
California and Hawaiian Sugar Refining Corporation, Limited 
Crockett, California 


Knowledge of particle size distribution in the sub-sieve 
range may influence economies in equipment design, in process- 
ing operations, or may be of value in determining the commer- 
cial utilization of the product. Until the present method was 
developed, particle size analysis of sugars was determined 
almost exclusively by standard screen analysis. Since 75% to 
100% of the various commercial pulverized sugars pass through 
the finest available sieve (44 «), a simple method for deter- 
mining the particle size distribution of this fine fraction was 
very desirable. This was accomplished by employing the rela- 
tively inexpensive and simple Andreasen pipette sedimentation 
method. The aecuracy and reliability of the method depend 
upon the adequacy of the dispersion. The most suitable dis- 
persion medium found was isopropyl aleohol saturated with 
sucrose and containing 0.2% of Twitchell 8240 (a surface ac- 
tive agent). Using this medium particle size distributions can 
now be determined to as low as 16 u. 
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RELATIONSHIP OF MOISTURE-VAPOR PRESSURE TO 
MOISTURE CONTENT OF DEHYDRATED FOODS 
Vroa SLAwson and Harotp SALWIN 
Quartermaster Food and Container Institute 


for the Armed Forces 
Chicago, Illinois 


Because of the increasing interest in dehydrated precooked 
meals for specialized military feeding a comprehensive array 
of potential components of these meals is being developed. A 
study of the nutritional, chemical, and physical properties of 
new items is essential to evaluation of their worth to the 
program. Inasmuch as moisture-vapor pressure is a critical fac 
tor in stability, isotherms showing the relationship of moisture- 
vapor pressure (or relative humidity) to moisture content were 
determined. The method which yielded the most data per hour 
of laboratory manipulation was equilibration in atmospheres of 
known relative humidity. This was the method used for deter 
mining isotherms of a variety of dehydrated precooked foods 
at 40° F., 72° F., and 100° F. Some of the relative humidities 
read from the isotherms were compared with values obtained 
by direct manometric measurement or with an electric hy 
drometer. Sample isotherms are shown. Relative humidities are 
cereals, vegetables, dairy products, and flavoring materials. 
Effects of temperature, hysteresis and processing on isotherms 
tabulated for dehydrated precooked meat, poultry, seafood, 
are demonstrated. The isotherms provided a reliable basis for 
computing moisture transfer among the components of mixtures 
of foods. 
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MOISTURE TRANSFER IN COMBINATIONS 
OF DEHYDRATED FOODS 


HAROLD SALWIN and VIDA SLAWSON 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chicago, Illinois 


Dehydrated foods normally have good shelf life if the mois- 
ture content is maintained within narrow limits. However, sta- 
bility is impaired in mixtures of dehydrated foods which differ 
in moisture-vapor pressure. In such combinations there is a 
transfer of water from items of higher moisture-vapor pressure 
to those of lower moisture-vapor pressure until pressure equil- 
ibrium is reached. 


Emphasis on precooked dehydrated meals of the newer 
military feeding systems demanded attention to the problem 
of moisture transfer. Isotherms which show the relationships 
between moisture content and vapor pressure (or relative hu 
midity) of the meal components provide guidance as to their 
packaging compatibility. 

Factors which determine the extent of moisture transfer 
are: the dry weights (W) of the components, the initial rela- 
tive humidities (R) for each component and the slopes (S) of 
the isotherms in the regions of interest. In order to quantify 
moisture transfer and to predict compatibility of meal com- 
ponents without the need for empirical preliminary storage 
studies the following equation was derived for computing the 
equilibrium relative humidity (R’) of a system of n com- 
ponents: 


= RiSiWi + ReS2We + + 
+ + +S,.W, 


Having established the value of R’ the final equilibrium mois- 
ture contents of the components were then determined by ref- 
erence to the isotherms. 

Calculated equilibrium relative humidities and predictions 
of final individual moisture contents for precooked dehydrated 
meals of from two to five ingredients agreed closely with ex- 
perimentally determined values. 
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PRESERVATION OF FRUIT PRODUCTS BY 
SODIUM SORBATE AND MILD HEAT 


JAMEs F. Ropivson and C. H. His 
Eastern Utilization Research and Development Division, USDA 
Philadelphia, Pennsylvania 


A combination of sodium sorbate (0.05%) and mild heat 
(120° F. for 5 min.) greatly increased the storage life of fresh 
apple cider, peach slices, and fruit salad with no appreciable 
flavor change. In the presence of 0.05% sodium sorbate, a heat 
treatment as mild as 100° F. for 5 minutes destroyed more 
than 50% of the initial yeasts, molds, and bacteria and in- 
creased the storage life to 14 days at room temperature. At 
120° F. there was a 99% reduction in microbial counts and 
the storage life was increased to 25 days at 70° F. Similar 
results were obtained with the other fruit products. 
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A STUDY OF APPLE CELLULOSE 


Z. I. Kerresz and MAarGArerT EvCARE 
New York State Agricultural Experiment Station, 
Cornell University 
Geneva, N. Y. 


Eighteen varieties of apples were studied to establish if 
any direct relationship exists between fruit firmness and the 
‘*quality’’ and quantity of cellulose in the flesh. The firmness 
was measured by the Magness-Taylor pressure tester. Cellulose 
was estimated by precipitation with acid from a solution made 
with eupriethylene diamine (CED) after Pectinol digestion 
of the isolated aleohc!-insoluble solids. The ‘‘ quality’’ of cellu 
lose was determined by viscosity measurements in CED and 
calculation of intrinsie viscosities. These determinations were 
made on freshly picked fruit at ‘‘maturity for commercial 
picking’’ and after 4 months’ storage at 34° F. 

In general, ‘‘hard cooking’’ apples which are very firm at 
harvest contain more cellulose than do ‘‘soft cooking’’ apples 
but no definite relationship could be established between firm 
ness and ‘‘hard cooking’’ and the ‘‘quality’’ of cellulose. Re 
sults indicate that while cellulose is undoubtedly a factor in 
the firmness of fresh and cooked apples, the gradual softening 
in cold storage is not caused by changes in the quantity and 
kind of cellulose present in the flesh. 
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RELATION OF LABORATORY MEASUREMENTS 
OF FRESH BEEF QUALITY TO CONSUMER 
PREFERENCE OBTAINED FROM A SURVEY 

USING THREE-DIMENSIONAL COLOR PICTURES 


H. W. Sonvuutz, A. F. AnGiemier, L. D. CALVIN 
and Lois A. SATHER 
Oregon State College 
Corvallis, Oregon 


Relationship between a number of quality factors and con 
sumer preference for beef was studied. Preference was obtained 
from a store survey covering 7,400 meat customers in 30 stores 
in 8 Oregon cities. Three-dimensional color slides of pairs of 
euts from 12 animals from each of 5 grades were shown to the 
consumers who in turn indicated their preference for one of 
the two cuts. Round steak, sirloin steak, arm roasts, and rib 
roasts were taken from all animals and presented in all pos 
sible combinations for each type of cut. Quality factors meas 
ured in the laboratory included amount of marbling, firmness, 
color of fat and lean, texture, proportion of lean to fat and 
bone, and pH on fresh meat, and aroma, flavor, juiciness, 
texture and tenderness of cooked meat. Moisture, fat and pro- 
tcin were determined by chemical analyses. The relationship of 
each of the quality factors to preference was studied to deter 
mine the factors used by the consumer in selecting beef. 
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EFFECT OF RATION LEVEL OF STILBESTROL 
AND OF PROTEIN ON FLAVOR AND 
ON TENDERNESS OF ROAST LAMB LEGS 


AGNES FrRANcES CARLIN and EULA Morais 


Iowa Agricultural and Home Economics Experiment Station 
Ames, Iowa 


Although a number of investigators have reported on the 
effect of administration of hormones and composition of the 
ration on the growth of animals, relatively few results have 
been published on cooking losses and eating quality of these 
animals. The purpose of this investigation was to evaluate the 
eating quality of roast lamb legs from lambs on high energy 


level rations containing 3 levels of stilbestrol (0, 300, 600 
meg./lb, ration) and 3 levels of protein (9, 13 and 17%). 

Experiments were conducted on 54 lambs in the fall of 1956 
and on 54 lambs in the spring of 1957. Lamb legs were frozen 
and held at 0°F. for approximately 4 months before removal 
from storage for roasting. After the lamb legs were defrosted, 
they were roasted at 325°F. to an internal temperature of 74°C. 
In the first study shear force measurements were obtained on 
l-inch diameter cores cut across the grain of the semimem- 
branosus muscle. One-half inch diameter cores cut with the 
grain so the shear force was applied in a manner similar to 
the chewing action of the teeth were used in the second study. 
Comparisons of these objective measurements of tenderness 
and correlations between judges’ scores for tenderness and 
shear force will be reported. 

The experiments were designed so that 3 legs of lamb were 
cooked each day, one from each of the 3 levels of stilbestrol at 
1 protein level. A sensory panel of 7 judges evaluated the lean 
meat and the fat from the roasted legs of lamb for juiciness, 
tenderness, flavor and off-flavor. Results of these evaluations 
will be summarized. 
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TENDERNESS OF BEEF MUSCLE 
AS MEASURED BY PRESSURE 
Doris D, T. PLatrr, Ricnarp L. 


Agricultural Research Center, U. 8. Department of Agriculture 
Beltsville, Maryland 


Since one of the desirable qualities in beef is tenderness, an 
objective method of measure was sought. Two major factors 
were considered: (1) the mechanism should be adaptable to 
either cooked or raw samples; (2) the mechanism should give 
accurate results on a small, biopsy specimen. With an appa- 
ratus meeting these qualifications, studies on raw and heated 
meats and correlations with scores of the organoleptic panel 
eould be made. A biopsy specimen would measure tender- 
ness in the live animal and permit selective breeding. 

Pressure, either hydraulic or gas, to force the meat speci- 
men through a small orifice was selected. The hydraulic pres- 
sure was more feasible. The devised tenderness press, a mech- 
anized modification of the Carver juice press, was found to be 
the best means of measuring raw biopsy specimens. Data from 
the press correlate tenderness of heated and raw specimens 
with scores of an organoleptic panel. The pressure (measured 
in pounds) as applied to a small core of meat is recorded at the 
time of the first extrusion. Preliminary tests of the apparatus 
on homogenous substances gave reproducible results. Three 
major raw muscles, Longissimus dorsi, Semitendinosus, and 
Psoas were tested from each animal. The Longissimus dorsi 
museles were also tested after heating by the new apparatus, 
the Warner-Bratzler Shear, and an organoleptic panel. Ninety- 
two animals were used in the experiment. Highly significant 
differences were shown between raw and heated samples and 
among the raw muscles. There was a highly significant corre- 
lation of tenderness press data with the scores of the palatabil- 
ity group. 
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INTRAMUSCULAR VARIATION IN RESIDUE 
AND TENDERNESS IN THREE MUSCLES 
FROM BEEF ROUND 


Berry GINGER and C. Epira WER 
American Meat Institute Foundation 
Chicago, Lllinois 


The design of experiments planned to study the effect of 
different treatments upon meat tenderness is complicated by 
the variation in tenderness within individual museles. Taste 
panel seores for tenderness and residue may vary even between 
adjoining steaks. The variation in these scores is greater for 
some muscles than others. This variance in tenderness and 
residue was studied using fresh beef Semimembranosus, Biceps 
femoris and Semitendinosus muscles and freeze-dried Semiten- 
dinosus muscles. Mechanical shear values were obtained for 
some of the steaks. Steaks from the Semimembranosus muscle 
varied more than those from the Semitendinosus muscle. There 
were corresponding changes in residue and tenderness. 
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PRELIMINARY STUDIES ON MEAT FLAVOR 


W. E. Kramuicn and A. M. PEARSON 
Michigan State University, East Lansing, Michigan 


More basic information is needed on the characterization 
and identification of the components responsible for meat 
flavor. Such information is needed before systematic elimina- 
tion of meat flavor problems can be achieved. Raw and cooked 
beef were used in the first study, whereas the second was con- 
cerned with beef press fluid and the residual fibers. The flavor 
of the raw beef was blood-like, slightly salty, and rather 
pleasant; the odor was faintly blood-like. The raw press fluid 
was characterized as being visceral or animal-like both in 
flavor and odor and was much stronger than that of unpressed 
raw beef. The roast beef was characterized as being pleasant 
and beefy while the press fluid from the roasted beef had a 
slightly objectionable, concentrated, beef-like flavor. A dilu- 
tion technique of determining the flavor threshold was used to 
express the intensity of flavor for the meat slurry, the filtrate, 
the heated filtrate, the press fluid and the heated press fluid. 
The raw press fluid could be detected at a much greater dilu- 
tion than the raw beef slurry, which indicates the flavor was 
concentrated by pressing. The flavor of the residual fibers fol- 
lowing pressing was less pronounced than that of the un 
pressed raw beef. Thus, it appears that a portion of the flavor 
of the raw meat is extracted with the press fluid. The flavor 
threshold for the press fluid from the roasted beef could be 
detected at much greater dilutions than that from the roast 
beef slurry. Roasting the raw beef and also simmering the raw 
press fluid materially increased the flavor threshold over the 
uncooked controls. Thus, cooking appears to develop meat 
flavor. 
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EVALUATION OF FLAVORS IN MEAT 
BY THE USE OF AQUEOUS EXTRACTS 


R. A. McLean and A. M. Gappis 
Eastern Utilization Research and Development Division 
Agricultural Research Service, U. 8S. Department of Agriculture 
Seltsville, Maryland 


A project involving the production of flavor in cured ham, 
by microorganisms able to grow in curing brines, demanded a 
taste panel selected for a high degree of sensitivity to cured 
ham flavors. A group of 80 tasters consisting of both office 
and laboratory personnel were screened in selection of the 
panel. Aqueous extracts of Smithfield-type cured shoulders and 
of mild rapidly cured hams were used as two extremes in sig- 
nificant flavors. Panel members were selected for their ability 
to properly rank 4 samples in which the amount of extract from 
the stronger flavored ham was 0-33-67-100%. Cold water extracts 
of meat were brought to equal and palatable salt concentra- 
tions by dilution and boiled to make them safe and appetizing 
as bouillon. The meat extracts were served in test tubes at the 
desks of employees who acted as panelists. Twenty-six of the 
80 original tasters were able to correctly rank the mixtures two 
times out of three when tried on 3 different lots of material 
prepared on successive dates at intervals of one to 2 weeks. 

The panel thus selected has been used in the evaluation of 
results in flavor experiments and has shown, in these, sensitivity 
to a related but different flavor than that used in selection of 
the tasters. Satisfactory agreement has been obtained by com- 
parisons using this method of evaluating aqueous extracts and 
conventional taste-panel procedures on comparable solid, cooked 
meat samples. This result indicates that water extracts of 
eured ham contain the essential flavors. This technique is re- 
ported as a practical and successful means of evaluating flavor 
in eured ham. The method is particularly useful in evaluating 
results of experiments with small amounts of meat. 
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WATER-HOLDING, pH, AND OTHER 
VARIABLE PROPERTIES OF BEEF MUSCLES 


Cc. M. D. Berman, and R. J. Gipss 
Eastern Utilization Research and Development Division 
Agricultural Research Service 
U. 8. Department of Agriculture 
Beltsville, Maryland 


Properties of meat possibly related to water retention, 
juiciness, and tenderness of meat have been investigated. Em- 
phasis was given to conducting a comparative study of the 
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properties of the muscles from the same, as well as from dif 
ferent, beef animals. 

Data include the results of determinations of water-hold 
ing capacity, pH, soluble and insoluble protein fractions, K jel 
dahl nitrogen, moisture content, fat content, and some ionic 
components and ultracentrifugal and electrophoretic studies on 
8 muscles from each of the carcasses of several bovine animals. 
The muscles studied were the Longissimus dorsi, Psoas major, 
Semimembranosus, Serratus ventralis, Rectus abdominis, Semi 
tendinosus, Latissimus dorsi, and Trapezius. The inorganic 
constituents determined included phosphorus, magnesium, cal 
cium, iron, chloride, zine, sodium, and potassium. Determina 
tions of water-holding capacity were performed by a centri 
fugal method. 

Results indicate that the relative order of the pH of ex 
tracts from the 8 muscles in different animals generally fo! 
lowed the same pattern. Water-holding capacity varied between 
muscles and was a function of muscle pH. Changes produced on 
imposing a time factor on the water holding:pH relationship 
was measured, the over-all tendency being toward increased 
water-holding. Evidence was also obtained indicating that 
water-holding capacity was influenced by the quantity of indi 
vidual ionie constituents present. Analysis of ultracentrifugal 
data showed that extracts prepared from the different muscles 
4 hours after slaughter contained two major sedimenting com 
ponents. The sedimenting components varied quantitatively and 
qualitatively from muscle to muscle both in 4-hour extracts and 
in extracts of aged muscles. The heterogeneous protein compo 
sition of the extracts was confirmed in electrophoretic patterns. 
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TOXIN PRODUCTION AND ORGANOLEPTIC 
BREAKDOWN IN VACUUM PACKAGED FRESH MEATS 
INOCULATED WITH CLOSTRIDIUM BOTULINUM 


R. A. Greenpere and J. H. SILLrKer 
Swift & Co. 
and 
W. K. NANK and C, F. Scumipr 
Continental Can Company, Ine. 
Chicago, Illinois 


Vacuum packaged fresh meat would seem to present an ex 
cellent environment for the growth of Clostridium botulinum. 
The production of toxin in organoleptically acceptable product 
would constitute a serious hazard. This paper describes a 
series of experiments in which rates of toxin formation and 
putrefactive breakdown were studied in fresh meats seeded 
with Cl. botulinum spores and packed under anaerobic condi 
tions. Comminuted pork and beef were utilized both in the nat 
ural state and denuded of indigenous contamination by means 
of ethylene oxide gas perfusion or by the use of ionizing radi 
ation. 

In no case did detectable toxicity develop prior to obvious 
organoleptic putrefactive breakdown. In some instances putre 
faction oecurred without the development of toxicity. In others 
an ‘‘off’’ or ‘‘sour’’ type of organoleptic breakdown occurred 
but in none of these was toxicity detected. It appears that 
the nature of these products combined with the characteristics 
of Cl. botulinum form a system which can be remarkably effi- 
cient in warning the consumer of possible hazard in the event 
that they are grossly mishandled. 
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FEEDING THE ARMY OF TOMORROW 


Virer. O. Wopicka 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chieago, Illinois 


Our Army may be required to fight engagements of the 
type we have known in the past but in remote and difficult 
areas. At the other extreme, it may need to fight an atomic 
war on familiar battlefields of Europe or Asia but with almost 
entirely new and unproven weapons, tactics, and techniques. 
In either event, supply capabilities are not likely to permit 
support of extensive operations with perishable foods. In the 
past, rations of all non-perishable foods have not been satis- 
factory for feeding over long periods. 

Present plans favor maximum use of dehydrated foods for 
overseas use, primarily because of good acceptability but also 
beeause of weight savings and diminished sensitivity to tem- 
perature extremes. Later, where irradiated foods show quality 
advantages, these will be used as well. Foods will be supplied 
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pre-assembled into meals to avoid sorting and handling in the 
field. Where field kitchens can be used, foods will be supplied 
uncooked wherever this is advantageous for quality; where 
cooks and kitchens will not be available, ‘‘quick-serve’’ meals 
(chiefly of dehydrated cooked foods) will be used. The latter 
ean be prepared for serving by adding boiling water to the 
package and holding for not Jonger than 20 minutes for re 
constitution. Maximum use wili be made of flexible containers 
to reduce tare weight and use space more efficiently. 

Where individuals must eat as such, food will also be issued 
in meal form. Meat items will be canned for the early future 
but possibly irradiated as development progresses. 
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PREPARED FOODS FOR THE 
CANADIAN ARMED SERVICES 


R. M. BALLANTYNE, J. GaLerairu, J. H. Huse, 
W. R. Smirures and N. E. Stacey 
Defence Research Medical Laboratories 
Toronto, Ontario 


The need to simplify food preparation for troops at war is 
universally realized. Small ships of the Navy, isolated units 
of the Army and Air Force, particularly in Arctic Canada, 
present unique feeding problems, some of which can be solved 
by easy-to-use, stable prepared foods. A variety of ‘‘instant’’ 
meals, based on freeze-dried and air-dried meats, which need 
only the addition of hot water, and a number of prepared 
cereal mixes for bread, cakes, pastries and puddings will be 
deseribed. 
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PREPARED FOODS FOR MILITARY USE 
(BRITISH ARMY) 


H. R. Hinton 
British Joint Services Mission, British Embassy Annexe 
Washington, D. C. 


In common with American workers, the British food scien 
tists are continually working to provide foods for military 
use which can easily be prepared. Ration packs and seales are 
discussed together with the advances resulting from the appli 
cation of the method of accelerated freeze drying developed 
at Aberdeen, Scotland. 

Preparation of meat by this process is illustrated and the 
nutritive value and effect of storage on meat bars is also dis 
cussed, 
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THE MILITARY SUBSISTENCE SUPPLY AGENCY 


COLONEL C. A. SHAUNESEY, JR. 
Headquarters, Military Subsistence Supply Agency 
Chicago, Illinois 


The organization and activities of the Military Subsistence 
Supply Agency (MSSA) will be discussed. The Agency, for 
merly the Quartermaster Market Center System, is one of the 
new single-manager central supply agencies established by the 
Department of Defense in 1956. It continues to purchase, at 
wholesale level, all perishable and non-perishable foods sup 
plied to the Army, Navy, Air Force and Marine Corps. Now, 
under the unified Defense Department program, it also ware 
houses, distributes and directs the inspection of military 
subsistence supplied to the Armed Services. 
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DETERIORATIVE CHANGES IN DRY WHOLE MILK 
UNDER ACCELERATED STORAGE CONDITIONS 


Harotp C. G. Dororny Jonnson 
and J. H. Mircne yn, Jr. 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chieago, Illinois 


Shelf life at 37.8°C. (100°F.) has for many years been 
regarded as a suitable laboratory approximation to the storage 
life of military rations under severe conditions of transporta 
tion and storage. In evaluating stability of dry whole milk, 
changes at this temperature under sealed (nitrogen-packed 
storage were found to be related significantly to chemical 
changes during open storage at 100°C. (212°F.). This provided 
the basis for a 100°C., 64-hour accelerated test in which vola 
tile oxidation products separated by dry distillation were re 
acted with thiobarbiturie acid (TBA). 


The results of the accelerated test were correlated with 


peroxide values, TBA values of steam distillates, oxidized 
flavor judgments and taste panel preference ratings on 12 
samples stored at 37.8°C. for one year. 


At 37.8°C. the time schedule and course of chemical change 
were essentially the same for all samples. Samples differed only 
with respect to the degree of changs 
correlating the results of an accelerated stability test with 
intensity of change rather than with time to reach a fixed 
end-point. Oxidation defects appeared late in storage. Results 
indicated that oxidative off-flavors were a principal determinant 
of taste panel preference at 12 months. Ratings at that time 
correlated with oxidized flavor judgments and with the concen 
tration of oxidation 


. This behavior necessitated 


pro 
pre duct a 


tesults of the accelerated stability test at the start of stor 


age correlated closely with preference ratings (r= 0.85) and 
with the results of chemical tests (r= 0.97 and 0.89) at 12 
months. The test is therefore a reliable index of the effects of 
one year of storage at 37.8°C. 
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MODERN BAKING CONCEPTS FOR TROOP FEEDING 


SAMUEL A, Matz, JASON MILLER, and Junius Davis 
Quartermaster Food and Container Institute 
for the Armed Forces 


Chicag I 


Atomic warfare would involve supplying bread to rapidly 
moving and highly dispersed units composed of relatively small 
numbers of men. It difficult to adapt conventional bakeries 
to these conditions because the usual method of bread prepara- 
tion involves repeated manipulation of large volumes of dough 
which must be held at controlled temperatures for relatively 


long periods. To circumvent these difficulties, an ‘‘instant’’ 
bread mix leavened by a chemical system and flavored with 
additives has been developed. This mix is suitable for use in a 
continuous dough mixer and can be completely prepared for the 


oven in 10 minutes. The necessary features of a proposed field 
bakery utilizing this mix are described. 
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INVESTIGATION OF MENU COMBINATION PROBLEMS 


JAN EINDHOVEN Davip R. 
Quartermaster Food d tainer Institute 
for the Armed Forces 


Chicago, Tlinois 


When foods are served together as components of a meal, 
the individual item may partially lose its identity in favor of 
a new entity, the combination, so that preference per se be 
comes less important than compatability of the components. 
This concept is relevant to menu planning since it suggests 


that a compatible combination may be well liked despite inelu 
sion of a low preferenc: mponent; and greater variety may 
be provided in meals numbers of compatible combinations, 
not conventionally recognized, are located. Greater acceptance 
may be found for low preference foods or diets based on a 
restricted number of items, if the appropriate combinations for 
these foods are determined. The feasi ility (validity) of this 
concept was investigated by the attitude survey method. A 
questionnaire was designed requiring respondents to rate how 
well two foods go together. Items from 3 classes of foods — 
meat, potatoes, and vegetables were used for an initial pilot 


test of the instrument. Six hundred soldier respondents par 
ticipated in the study. Analysis of the results indicated that 
combination effects varied depending on the food class of the 
components; there significant interactions for meat potato 
and meat-vegetable combinations, |} not for vegetable-potato 
combinations. It was concluded that the method is capable 
of measuring attitudes toward food combinations independent 
of preference for the components. 
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AN APPRAISAL OF NEW PROCESSING METHODS FOR 
MILITARY FOODS 
L. E. Currcorn 
American Can Company 
Research Center, Barrington, Illinois 
Criteria for military foods are a } 
space and weight saving, storage stability and ease of prepa 
ration under the conditions of their intended use. Since World 
War II many advances have been made in the acceptability and 


concepts 
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storage stability of dehydrated foods. With present 
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of military logistics this class of foods meet the necessary 
criteria best if a high order of acceptability can be attained. 
Most canned foods are acceptable for military base use with 
the exception of the canned meat items where improved pala- 
tability is demanded. New processing techniques have not 
been able to solve this problem, although product formulation 
has contributed considerably. Although high temperature short 
time processing can offer improvement in quality and nutri 
tive value to many canned food items, aside from canned fluid 
milk significant potential for advance is not apparent. Dehy- 
drocanning has definite possibilities. Irradiation treatment of 
meats has significant potential. Combination treatments of 
irradiation with heat, dehydration, refrigeration or antibiotics 
have broad horizons. It is imperative in evaluating new proc- 
essing methods to select the specific food products for which 
each can make a significant improvement, by the criteria men- 
tioned, over what is produced today by conventional processing 
methods. 
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RECENT DEVELOPMENTS IN THE 
U. S. QUARTERMASTER CORPS INVESTIGATIONS 
IN FOOD IRRADIATION 


Morris 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chieago, Illinois 


Although it was early recognized that different foods vary 
in their sensitivity to irradiation, recent developments have 
shown that different responses may be obtained within the same 
food, depending on the cireumstaneces attendant to the irradi- 
ation. Among the significant factors influencing the sensory 
qualities of irradiated foods are: auxiliary heat treatments 
and manner of application; gaseous environment; concurrent 
removal of volatiles; and state of subdivision of the material. 
Present indications are that irradiated meats improve during 
storage, and that the rate of improvement is more rapid at 
higher temperature. Long term storage of irradiated foods at 
non-refrigeration temperatures will require heat destruction of 
autolytie enzymes. 

Radioresistance of Clostridium botulinum spores has neces- 
sitated a reappraisal of earlier estimates of dose requirements 
for sterility, with indications that sterilization requirements 
containing appropriate safety factors will be between 3 and 6 
million rads. Reduction of dose requirements may be possible 
through combination of irradiation with a mild heat treatment, 
early application of antibioties or other prophylactic measures, 
or by establishment of optimum conditions for bacterial 
destruction. 
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DOSE DISTRIBUTION WITHIN FOOD PACKAGES 
UNDER RADIATION SOURCES 


Lr. CotoneL Grorce E. DANALD 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chicago, Illinois 


Radiation sources considered are electron beams and gamma 
or X-ray fields. Theoretical bases are laid for predicting maxi- 
mum to minimum dose ratio within a food mass of regular 
geometry. Experimental work is set forth in which results of 
actual dose distribution measurements are given. Reasons for 
departures from theory are discussed. Methods of improving 
existing sources for dose uniformity are given. Suggestions for 
source designers are made. 
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USE OF COBALT GLASS DOSIMETRY 
IN ELECTRON BEAM IRRADIATION OF FOODS 


E. F. CALDWELL and JEAN FRAINEY 
The Quaker Oats Company 
Barrington, Illinois 


Prebaked pancakes containing cobalt glass dosimeters were 
irradiated at various dose levels by gamma rays from an 
accurately calibrated spent fuel rod source and by electrons 
from a resonant transformer. Standard curves were prepared 
by plotting on logarithmic paper the change in absorption 
coefficient at 45 mu versus reported dose. On this basis each 
type of radiation showed a linear dose-absorption relationship 
in the 1-4 megarad range. Correction of the electron curve 
for beam attenvation in the dosimeter glass brought it into 
virtual agreement with the gamma ray curve. 
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RADIATION PRESERVATION OF MILK AND MILK 
PRODUCTS. VII. STORAGE STUDIES ON MILK 
SUBJECTED TO COBALT-60 RADIATION 
DISTILLATION PROCEDURES 


J. H. Werruem, J. E. Horr, R. N. Roycnoupuury, 
B. E. Procror, and S. A. GoLpBLITH 
Massachusetts Institute of Technology 

Cambridge, Massachusetts 


The concurrent radiation-distillation apparatus of these 
laboratories has been redesigned to allow for sterile sampling 
procedures and storage of the irradiated milk under study. 
Data on changes taking place during storage of sterile milk 
treated by this means are reported as well as studies on means 
of modifying these changes. 
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RADIATION PRESERVATION OF MILK AND MILK 
PRODUCTS. VIII. RADIATION-DISTILLATION 
APPARATUS FOR USING HIGH ENERGY ELECTRONS 


J. H. Wertuem, J. E. Horr, B. E. Procror, 8S. A. Go-priirs, 
R. N. Royvcnoupnury, AND G. D. SARAVACOS 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 


An apparatus which is being used for the concurrent 
radiation distillation of milk using high energy electrons from 
a resonant transformer is described. Preliminary data are 
presented on comparative studies of milk treated by this 
means, using electrons and gamma rays from 2 Cobalt-60 source. 
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RADIATION PRESERVATION OF MILK AND 
MILK PRODUCTS. IX. COMPARISON OF 
MICROBIOLOGICAL AND CHEMICAL EFFECTS OF 
CATHODE RAYS, GAMMA RAYS, AND 
ULTRAVIOLET LIGHT 


B. Larvents, 8. A. and B. E. Procror 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 


Equivalent bacterial results have been used as a means 
of comparison of the flavor recognition threshold levels of milk 
irradiated by cathode rays, gamma rays, and ultraviolet light. 
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STUDIES IN THE COLD STERILIZATION OF 
LIQUID FOODS USING MERCURY RESONANCE 
RADIATION II. APPLE JUICE 


STANLEY D. Mack, JAmMeEs J. ALBRecutT, H. LIToHFIEeLp, 
and E. PARKER 
Illinois Institute of Technology 
Chicago, Illinois 


Application of mereury resonance radiation to the pro 
cessing of raw whole milk has been described in a previous 
report from this laboratory (Albrecht, Gunning and Parker, 
Food Research, 20, 424-442 (1955). Large quantities of un 
pasteurized apple juice are marketed in the fall and winter 
months. Since this product deteriorates rapidly as a result of 
microbial activity, it was considered desirable to determine if 
a stable product having a satisfactory flavor could be obtained 
by treatment with mereury resonance radiation. 

Deaerated apple juice was subjected to irradiation from a 
mereury in-quartz rare gas discharge source under an atmos 
phere of nitrogen at room temperature. This treatment reduced 
total counts from 106 per ml. to 100 to 500 per ml. with only 
slight change in flavor, as determined by taste panel evaluation. 
The results of vitamin assays indicated satisfactory retention 
of aseorbie acid, thiamin, and riboflavin during the process. 

Results of taste panel evaluations of the irradiated product 
in comparison with fresh juice, canned juice and frozen con 
centrated juice will also be presented. 
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EFFECTS OF DIFFERENT ENVIRONMENTS 
PRIOR, DURING, AND SUBSEQUENT TO 
GAMMA-RADIATION ON THE QUALITY AND 
SHELF-LIFE OF CERTAIN FRUITS AND VEGETABLES 


D. K. Satunxue, L. H. R. K. Gerper, E. B. WiLcox, 


Utah State University 
Logan, Utah 
and M. Simon 
QM Food and Container Institute for the Armed Forces 
Chicago, Illinois 


Several fruits and vegetables were irradiated by gamma 
rays at the Dugway (Utah) and Areo (Idaho) facilities. 
Results may be summarized as follows: 


The quality of the irradiated products was inversely propor 
tional to the radiation dose. However, the quality of certain 
irradiated products was improved when stored at 40°F. for 10 
days. In some products the ripening was inhibited. The dose 
of radiation to inhibit sprouting depended upon the crop and 
the crop-maturity. The shelf-life of some fruits was increased 
by radiation. Microbial growth on certain fruits was stopped 
by the radiation. 

No significant effects of the radiation temperature and 
radiation rate on the quality of the products were evidenced. 

Little beneficial effect of certain can liners on the flavor 
and shelf life of irradiated products was noted. 

Pre- and post-radiation dips of several chemicals were given 
to the products. Some of these dips seem to have some promise. 

The combination of the radiation- and thermal-sterilization 
was studied. The added treatment of radiation bleached the 
color of certain fruits. 

The products aerated during radiation were superior to 
those radiated under either vacuum or sealed can condition. A 
chamber was developed to aerate the product during the process 
of radiation. Certain physical and chemical changes in irradi 
ated fruits and vegetables were also studied. 
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ORGANOLEPTIC EVALUATION OF THE COMBINED 
EFFECTS OF HEAT AND RADIATION 
ON CANNED PEAS 


Rogert A. GILLIEs 
California Packing Corporation 
San Francisco, California 


Comparison was made of the organoleptic acceptability and 
storage stability of canned peas that had been (a) heat 
processed, (b) irradiation processed, and (ce) irradiation-heat 
processed. Other variables were also investigated. 

Thermally processed peas were found to be significantly 
better in regard to flavor, texture, color, and odor than irradi- 
ation or combination processed peas. The irradiation-heat pro- 
cessed peas were superior to irradiated peas in flavor and odor 
but similar in color and texture. 

No difference in acceptability was found between peas 
closed in air or vacuum, or between peas irradiated frezen 
or non-frozen. After irradiation fully-brined samples of peas 
were significantly better than peas packed with no brine, 
whereas the amount of brine had no effect if the peas were heat 
or combination processed. The variety of peas was important 
in thermal processing, but not in irradiation or irradiation-heat 
processing. Samples irradiated at 2.79 megarad were more 
acceptable than samples irradiated at 4.65 megarad. The 
presence of ascorbic acid, pyruvie acid or pyruvaldehyde in the 
brine was ineffective in preventing the formation of off-flavors 
and off-odors during irradiation. 
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ACCEPTABILITY OF FRESH AND PRECOOKED 
IRRADIATED MEATS DURING EIGHT MONTHS 
STORAGE AT ROOM TEMPERATURE 


R. F. Cain, A. F. Lots A. SATHER 
Oregon State College 
Corvallis, Oregon 


Acceptability of irradiated meats after long term storage 
is one of the primary objectives of the Radiation Sterilization 
Project of the Quartermaster Food and Container Institute. 
Irradiated meats must be acceptable to the consumer at any 
period in the storage and distribution of the product. 


Two cuts each of beef and pork were irradiated at 1.79 and 
2.79 megarad and stored at room temperature. Some were 
irradiated without prior treatment and others were irradiated 
after precooking to temperatures between 160° and 190° F. 
These samples were analyzed for flavor and changes in the 
amino nitrogen content at various periods during the 8 months’ 
storage period. Consumer type panels were used for the flavor 
analyses. 

Meats irradiated without prior treatment soon became un- 
acceptable due to the breakdown of the protein as evidenced 
by an increase in the amino nitrogen content. Tyrosine crystals 
appeared at the surface of the meat. 

Meats preecooked to 160 190°F. showed no increase in the 
amino nitrogen content. Consumer type panels could not dis- 
tinguish between the irradiated and non-irradiated (frozen) 
samples after 8 months’ storage. It is coneluded that fresh 
meats must be precooked prior to radiation sterilization if 
long-term storage without refrigeration is involved in the dis- 
tribution of meat. 
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EFFECTS OF SHORT TERM HIGH TEMPERATURE 
STORAGE UPON THE ACCEPTABILITY OF 
IRRADIATED MEATS 


A. M. Pearson, L. E. Dawson, L. J. BrRarzueR and 
R. N. CosT1Low 
Michigan State University 
East Lansing, Michigan 


This study was undertaken to investigate the effects of 
short-term, high-temperature storage upon the acceptability of 
irradiated precooked beef, veal, chicken and pork. Glucose 
oxidase was placed in half of the cans containing veal, pork, 
and beef in order to ascertain the influence of oxygen removal 
upon acceptability. All samples were irradiated at 2.79 x 108 
rads, The meat was stored at various temperatures for short 
periods of time to ascertain the influence of time and tempera- 
ture upon aceeptability. After bacteriological clearance, each 
sample was heated for 30 minutes at 300°F. and subjected to 
taste panel evaluation. Each panel consisted of 18 judges, and 
all ratings were made on the hedonic seale. Results indicate 
that short term high temperature storage resulted in some 
improvement of score for all items. Added glucose oxidase 
tended to improve panel scores, although results did not always 
follow this pattern. The maximum improvement in seore for 
roast beef appeared to oceur for 10 days storage at 125°F and 
between 20 and 30 days at 100°F. Chicken, veal and pork at- 
tained the maximum improvement in somewhat less time than 
beef. After the maxir score was achieved, the meat ap- 
pear to gradually decline in ptability. A loss of structure 
gradually occurred during storage and may be the major con 
tributor to the decline in score. 
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INFLUENCE OF RIPENING TEMPERATURE, 
RIPENESS LEVEL, AND GROWING AREA ON 
QUALITY OF CANNED BARTLETT PEARS 


L. L, CLAYPOOL, SHERM J. Leonarp, B. 8. Lun, 
and MARION SIMONE 
Unive rsity of California 
Davis, California 


Influence of ripening temperature, ripeness level, and grow- 
ing area on the chemical composition and flavor of California 
eanned Bartlett pears was investigated. Fruits from different 
growing areas differ in acidity, soluble solids, and volatile 
reducing substances. Pears ripened at a temperature of 20° C. 
(68° F.) resulted in a canned product which was superior in 
flavor to those ripened at 25° C. (77° F.) and 30° C. (86° F.), 
provided they were canned at the same average pressure test 
of 2 pounds. Firmness at canning and ripening temperature 
are two important factors influencing flavor of the canned 
product greatly; growing area has a lesser influence on the 
quality of the eanned product. 
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RELATION OF HARVEST MATURITY TO THE 
COLOR AND CONSISTENCY OF 
FREESTONE PEACH PUREE 
D. E. Witson, D. T. QueALe, J. C. Moyer and C. H. 
New York State Agricultural Experiment Station 
Cornell University 
Geneva, New York 
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Elberta and Halehaven peaches were harvested on 8 differ- 
ent dates and graded into maturity classifications based on 
USDA ‘‘Shipping Point Inspection of Peaches’’. The classifi- 
cations were: (1) ripe, (2) firm ripe, (3) firm and (4) hard. 
The ripe fruit was pureed at harvest time and the remainder 
stored at room temperature until ripe and then processed. 

The color and consistency of canned purees was analyzed 
by subjective and objective methods. Purees receiving the 
highest values for color and consistency were obtained from 
fruit harvested at the firm to hard stage of maturity and 
ripened for about 7 days. The flavor of these products was 
equivalent to purees from tree-ripened fruit. 
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A VOLATILE ACIDIC FLAVOR COMPONENT 
OF APPLE SAUCE 


Leonarp R. Marrick, Roserr S. SHALLENBERGER and 
JAMEs C. MOYER 
New York State Agricultural Experiment Siation 
Cornell University 
Geneva, New York 


The major steam distillable acid of apple sauce has been 
isolated and identified as n-caproie acid, a very unpleasant 
smelling acid. When n-caproie acid was added in varying 
amounts to a relatively flavorless apple sauce, a taste panel 
could detect differences of 0.45 mg. of n-caproic acid/100 g. 
of apple sauce. Concentrations higher than 8 mg./100 g. of 
sauce were offensive to 100% of the panel, whereas in the 
lower concentrations of 2 to 3 mg./100 g. of sauce, it con- 
tributed to the flavor of the apple sauce. 

A series of commercial apple sauce samples were analyzed 
for their ecaproic acid concentration, and subjected to a taste 
panel. Good correlation between the average score assigned to 
the sauce by the panel and the n-ecaproic acid concentration was 
obtained. 

Storage appears to affeet the concentration of this acid 
markedly. A steady increase in the concentration of the acid 
is noted with time. 
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EFFECT OF FERTILIZERS ON QUALITY 
AND COMPOSITION OF TOMATO JUICE 


G. Saravacos, B. 8S. Luu, and 8S. J. LEonArD 
University of California 
Davis, California 


Influence of various fertilizers applied to commercially 
grown tomatoes on the quality and composition of canned 
tomato juice was studied. There was a small increase in the 
total acidity of the fertilized samples, and in nitrogenous 
compounds in the nitrogen fertilized samples. Mineral compo- 
sition of the juice was not affected appreciably by the fertilizer 
application, although a slight increase in phosphorus content 
was found in the fertilized samples. Flavor acceptance of to- 
mato juice was affected to a certain degree when fertilizers 
were used. Highly fertilized tomatoes resulted in a less accep- 
table juice, as evaluated by the ranking test. The control 
sample was generally preferred and the fertilized samples were 
described as having more ‘‘acid’’ flavor. Flavor acceptance of 
the moderately fertilized samples was practically the same as 
the untreated samples. 

Results obtained in this experiment show that changes in 
the quality and composition of processed tomato products may 
be traced back to the cultural practices of tomato growing. 
Conditions that favor the production of a high quality final 
product should be the goal of both producers and processors. 
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AN INQUIRY INTO THE FLAVOR 
OF CANNED PEAS 


Frank A. Lee and Rosperr SHALLENBERGER 
New York State Agricultural Experiment Station 
Cornell University 
Geneva, New York 


An investigation was undertaken to determine compounds 
responsible for the base flavor of canned peas as distinguished 
from that of the fresh and frozen vegetable. It would seem that 
temperatures used for sterilization of this and other vegetables 
during the process of canning could result in forming com- 
pounds, which, in turn, could alter the flavor of the vegetable 
so that noticeable differences could be detected before and 
after canning. 
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Previous investigations showed that pyrrolidonecarboxylic 
acid was present in other canned vegetable materials. Salts of 
this compound were found, in other work, to possess consider 
able flavor, of the type which could perhaps influence the 
flavor of peas, if it could be found in the canned product. This 
compound, and, in addition, formie acid were found in com 
mercially canned peas, as well as in peas canned under 
laboratory conditions. Organoleptic tests show that salts of 
these compounds, particularly the former, have considerable 
influence on the flavor of canned peas. 
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EFFECT OF INDIVIDUAL CURING INGREDIENTS 
ON SHELF STABILITY OF 
CANNED COMMINUTED MEAT 


J. H. Stuurker, R. A. GREENBERG and W. R. ScHack 
Swift & Company 
Chicago, Lllinois 


Most of the shelf-stable canned cured meat products com 
mercially available receive thermal processings far below that 
considered necessary to destroy resistant bacterial spores. It 
has been shown by several investigators that individual curing 
salts in concentrations consistent with legal and organoleptic 
limits do not prevent spore germination and outgrowth in 
eanned meats. We have attempted to determine which of the 
components of commercial canned cured meat contribute to its 
shelf stability. 

It was found that, although viable spores could be re 
covered from the product after retorting, no spoilage occurred 
during incubation. The responsible factor was shown to be the 
combined effect of nitrite, salt, and thermal injury. When used 
individually, each element was unsuccessful in retarding spoil 
age. Nitrate enhanced commercial spoilage without preventing 
putrefaction. The nitrite-salt-heat effect was found to be 
dependent upon the low concentration of spores normally 
indigenous to meats. Artificial inoculation with large numbers 
of spores resulted in failure of the system. 

The investigators feel that these results offer an explanation 
for the excellent commercial experience with this type of 
product. 
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COMPARATIVE STUDIES ON MEDIA 
FOR COUNTING ANAEROBIC SPORES 


E. WuHeaton, G. B. Prarr, and J. M. Jackson 
American Can Company 
Barrington, Illinois 


One of the several problems concerned with the study of 
bacterial spore germination, particularly the spores of anae- 
robie bacteria, has been the type of media employed in enumer 
ating viable spores. Over a period of many years there have 
been numerous media offered for the counting or enumeration 
of spores, particularly as related to thermal processing. The 
general scope of this work, as initially conceived, was to con 
duct tests on thermally processed spores, as well as on spores 
exposed to irradiation. These experiments were to be conducted 
on a variety of media currently employed, as well as media 
described in earlier periods, and would include spores of 
putrefactive anaerobes and Cl. botulinum. 

A survey was made among individuals interested in this 
problem and, as a result, a large number of media were 
offered. To date, however, only a limited number have been 
tried, but the results indicate marked differences between them 
when employed for the enumeration of heat treated spores. A 
comparison of ten media, using PA 3679, indicates a trend 
toward higher counts with media prepared from fresh infusions. 
Tests have been made using suspensions of PA 3679 secured 
from different laboratories. Another 8 to 10 media remain to 
be investigated. 

The ultimate objective of this work is to obtain the accept 
ance of uniform procedures concerning the media and to 
stimulate interest among food technologists to attack other 
closely related problems. 
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APPLICATION OF INTEGRATED THERMAL 
PROCESS THEORY TO 
CANNED NON-COMMINUTED MEATS 


W. R. Scuack, R. A. Greensperc, G. A. BLoperrt, 
and J. H. Sm.Liker 
Swift & Company 
Chicago, Illinois 
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Several methods are available for interpreting thermal 
processing data in terms of spore killing efficiency. In general, 
such data are calculated by means of the Ball formula. This 
paper presents data which suggest that the Stumbo integrated 
process concept is more directly applicable to canned non- 
comminuted meats. 

The viable putrefactive anaerobic spore contamination level 
of several lots of commercially cured ham pieces was reduced 
an average of approximately 90% with a thermal processing 
schedule of F. = 0.08 (Ball). 

Stumbo’s ‘‘infinitesimal layer’’ concept, assuming totally 
randomized contaminant distribution, would predict that about 
50% of the spores were situated in areas receiving an F. value 
above 2.0. Analyses of the data suggested that the spore load 
oceurred primarily at the surfaces. Thus they would be poten- 
tially heat destructible at F. (F.) values much smaller than 
are generally recommended for commercial sterility. This sug- 
gests that inoculated pack studies on solid meat pieces should, 
if the results are to be directly applicable to industrial prob- 
lems, confine about 90% of the inoculum to the surfaces. 


VISCOSITY OF FROZEN CONCENTRATED 
ORANGE AND GRAPEFRUIT JUICES 


Grorce H, 
Florida Citrus Experiment Station 
Lake Alfred, Florida 


Viscosity of both commercial and experimental samples of 
frozen concentrated orange juices was measured to determine 
if any relationship existed between viscosity and the quality 
of these products. Concentrated orange juices have thixotropic 
properties due chiefly to the presence of pectic substances. 
Procedures for the determination of the viscosity of these 
non-Newtonian products will be described; both the Brookfield 
Viseometer and a standardized pipette were used. Data will 
be presented showing the viscosities of (a) commercial samples 
of frozen concentrated orange juices collected from Florida 
plants during the 1956-57 citrus season, (b) experimental 
samples produced using various processing procedures, (c) 
samples of orange concentrate withdrawn from evaporators at 
various stages of concentration, and (d) products produced 
from freeze-damaged fruit. The relationship between viscosity 
and characteristics of concentrated orange juices, such as pulp 
content and degree of gelation or clarification will be discussed. 
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CHILLED CITRUS SALAD 


A. WINOKER 
Kraft Foods Division — National Dairy Products Corporation 
Lakeland, Florida 


Chilled Citrus Salad is a relatively new citrus product, 
having been introduced within the past 5 years. Orange and 
grapefruit sections and fresh pineapple chunks are packed in a 
sugar syrup containing less than .1% sodium benzoate and 
vacuum packed into glass containers which are rapidly chilled 
to a 32° F. temperature range. Consumer acceptance of this 
product has been good due to the fresh flavor of the ingredients 
as contrasted with pasteurized citrus sections which have been 
available for many years. Chilled Citrus Salad is a perishable 
product with a limited shelf life, and is usually merchandised 
from the dairy case or from chipped ice displays in the produce 
section of super markets. 

The manufacture of this product begins with the scalding 
of oranges and grapefruit, to blanch the outer peel, followed 
by the peeling of the fruit. Caustic soda immersion for short 
duration removes any remaining membrane and albedo. Fruit 
sections are removed in the sectionizing operation, at which 
point the sections are packed into the glass containers which 
already contain the syrup. Fresh pineapple chunks and mara- 
schino cherries are added and the product is vacuum sealed 
and chilled. 

Fresh Cuban pineapple is almost wholely used in this 
product. The pineapple is peeled, cored, and chunked, and 
goes directly into the jar with the orange and grapefruit 
sections. Pineapple was previously prepared from whole pine- 
apple imported from Cuba. A method being used by some 
chilled salad processors involves the preparation of the pine- 
apple chunks in Cuba, and daily plane flights of refrigerated 
pineapple chunks to the citrus plants in Florida. 
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DEBITTERING OF GRAPEFRUIT PRODUCTS 
WITH NARINGINASE 


Francis P. Grirrirus and B. J. Lime 
U. 8S. Fruit and Vegetable Products Laboratory 
Weslaco, Texas 


Pigments of pink and red grapefruit are contained in the 
solid cellular pulp material and not in the juice. Addition of 
colored pulp to juice enhances color and improves processed 
products. More naringin, the bitter principle, is contained in 
pulp than in juice and this limits the amount of solids which 
ean be used in ‘‘ pulp-fortified’’ products. Naringinase, a new 
industrial enzyme, shows promise for debittering pulp, juice, 
or other grapefruit products without adverse effect on color 
or flavor. Concentrations of 0.1 to .01% of enzyme and contact 
times of 1 to 5 hours at elevated temperature or 24 to 48 hours 
at 40° F. result in reduction of bitterness to acceptable levels. 
The Davis test which is commonly used for the estimation of 
naringin is not a reliable index of bitterness. 
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EFFECTS OF ENVIRONMENTAL AND PROCESSING 
FACTORS ON THE CITRAL CONTENT 
OF LEMON OIL 


W. L. STantey and S. H. VANNIER 
Fruit and Vegetable Chemistry Laboratory 
Western Utilization Research and Development Division 
U. S. Department of Agriculture 
Pasadena, California 


Evaluating the flavoring quality of fruits and fruit products 
has been hampered by the lack of selective analytical methods 
to determine the nature and amounts of the individual flavoring 
components. This is particularly true for citrus oils in which 
the flavoring and aromatic components are mainly oxygenated 
terpenes. The characteristic flavor and aroma of lemon oil 
are imparted by the terpene aldehyde, citral. However, other 
aldehydes also are present in undetermined amounts. 

One of the quality tests currently applied to lemon oils 
consists of analyzing for total carbonyls (as citral) by the 
phenylhydrazine method. A new specific colorimetric method of 
analysis for citral employing vanillin-piperdine reagent has 
been developed. This method has been applied to a study of 
the efficiency of commercial processes of recovery and refining 
in retaining maximum citral content in lemon oil. Results 
indicated that major losses occur during the pressing of the 
peel. In this step losses may be as high as 50%. Leaching of 
citral from the peel by excessive water washing was shown to 
be negligible, whereas losses during centrifugation were at a 
minimum, 

The new method has been applied to a study of the citral 
content of oils collected directly from the oil glands (flavedo) 
of the lemon fruit. Variations of citral concentrations in oil 
samples extracted over the surface of the individual fruit 
(distribution profile) from fruit collected from different grow- 
ing areas, fruit of different maturities, from fruit picked from 
different parts of the tree, and from fruit exposed to sun and 
shade have been determined. 
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PROTECTION OF CITRUS PULP AGAINST 
INSECT INFESTATION WITH SURFACE 
APPLICATIONS OF PYRETHRUM-PIPERONYL 
BUTOXIDE WETTABLE POWDER 


HAMILTON LAUDANI, HaGen B. GILLENWATER, 
Ben H. Kantack, Marcarer F, PHILuips 
Agricultural Marketing Service, USDA 
Savannah, Georgia 
and D. I. Murpock 
Minute Maid Corp., 

Plymouth, Florida 


The seasonal storage of dried citrus pulp has created a 
serious warehouse insect problem because this commodity is 
very susceptible to insect infestations. The presence of insects 
not only affects the composition of the dried citrus pulp but 
also makes it undesirable to shippers, warehousemen, and the 
consumer because of the danger of spreading the infestation 
to other commodities in the vicinity. Since it is an animal 
feed, it must not contain any harmful insecticide residues 
and, therefore, the insecticides (and their mode of application) 
which can be used on this commodity are limited. Weekly 
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This unretouched photograph reproduces 
the colors of the eight principal types of 
Flo-Sweet as precisely as possible with mod- 
ern printing techniques. 

Compare, if you will, Flo-Sweet liquid 
sucrose with distilled water. You can hardly 
tell the difference! Because color is a good 
indication of sugar purity, this is one proof 
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of the efficiency of Flo-Sweet’s refining 
techniques. 

Note particularly the color of the melted 
granulated, shown at the same concentration 
of sugar solids as the liquid sucrose. This, 
we think, proves our contention that you 
can't get quality liquid sugar by mixing 
granulated with water. 
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Compare the melted granulated with the 
Flo-Sweet industrial sucrose, industrial in- 
vert, and total invert. Industrial types of 
Flo-Sweet actually show less color than 
the melted granulated. And up to now, 
granulated has been the accepted standard 
of purity! 

In Flo-Sweet amber and golden sugars, 
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the colors—and characteristic flavors — are 
deliberate and closely controlled. Note their 
clarity and freedom from haze. 

The color of liquid sugar is, of course, only 
one indication of its quality. We welcome 
comparison of Flo-Sweet with any other 
sugar — liquid or granulated — on any basis 
whatsoever: color, taste, aroma, laboratory 
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analysis ... or the practical test of how it 
performs in your own food products. You 
will discover what many Flo-Sweet users 
have long known: that Flo-Sweet has es- 
tablished exacting new standards of liquid 
sugar quality. 

For this is true sugar quality — You can 
see the difference. 
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aerosol applications of synergized pyrethrum commonly used 
for the past several years have been very expensive and not 
very effective. The problem has been to develop an effective low 
cost treatment acceptable under Section 406 of the Food, Drug, 
and Cosmetic Act. 

Laboratory tests showed that wettable powder formulations 
produced heavier, longer lasting, and more toxic surface resi- 
dues than did aerosols containing the same active ingredients. 
This paper describes the evaluation of the practicability and 
comparative effectiveness of these findings under field conditions. 
Thirteen stacks of feed were treated with pyrethrum-piperonyl 
butoxide; 2 with aerosol formulations and 11 with the wettable 
powder formulations applied to the surface of the stacks. The 
insecticide residue obtained with wettable powder was over 10 
times greater than with the aerosol treatment. Some migration 
of the insecticide occurred through the burlap bags but this 
was very small in comparison with the amount of insecticide 
which accumulated on the stack surface. Use of polyethylene 
stack covers over the feed after 2 applications of the wettable 
powder appears to be very promising. The wettable powder was 
much more effective in maintaining a low insect population in 
the feed than were the aerosol treatments. The tests also 
showed that it is practical to use monthly applications of 
wettable powders at the rate of 5 mg. of pyrethrum and 50 
mg. of piperonyl butoxide per square foot to treat large quan- 
tities of stored citrus pulp and that the cost with wettable 
powders is less than with aerosols. 
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SANITARY CONTROL IN PROCESSING CITRUS 
CONCENTRATES AND DETECTION OF MICROBIAL 
GROWTH. I. SOME SPECIFIC SOURCES OF 
CONTAMINATION FROM FRUIT BINS 

TO EXTRACTORS 


D. I. Murpock and CHarLes H. Brokaw 
Minute Maid Corporation 
Orlando, Florida 


Each fruit handling operation was investigated to determine 
its effect. on fruit surface contamination. It was found that 
fruit is recontaminated by bins and flight elevators. The brush 
washer and chlorinated water rinses effectively reduced fruit 
surface contamination. The result of these sanitizing operations 
is minimized, however, if subsequent fruit handling equipment 
is not kept in a sanitary condition. Slimy fruit sizers, conveyor 
belts, especially those in the juice room, are all contributing 
factors. Each unit operation of the fruit handling system must 
be carefully watched to prevent contamination of extracted 
juice. 

The importance of an efficient fruit grading system is dis- 
cussed. Data are presented to show correlation between fruit 
quality and microbial load of extracted juice. 


TECHNOLOGICAL CONSIDERATIONS IN THE 
BULK TRANSPORTATION OF CITRUS JUICES 


Davin O. HAMRICK 
Tropicana Products, Inc. 
Bradenton, Florida 


Technological considerations in the transportation of bulk 
citrus juice from a Florida citrus processing plant to a New 
York City bottling and packaging plant are presented. The 
citrus juices are transported in large (30,000 to 70,000 gallons 
each), insulated, stainless steel tanks aboard a steamship. 
Loading and unloading is accomplished by pumping procedures. 
Feasibility studies preceded the actual construction of the 
plants and basic research was performed in anticipation of 
many unique problems which may have been encountered in 
such an unorthodox method of handling and transporting this 
perishable product. 

Problems and solutions to be discussed include the cleaning 
and sanitation of the tanks, pumps, pipelines, and related 
juice handling equipment; microbiological control before, dur- 
ing, and after transportation; temperature control and regu- 
lation; and control of other product deteriorating factors such 
as aeration, foaming, pulp separation, temperature stratifi- 
cation, ete. 
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COMPARISON OF FLAVOR EVALUATION METHODS 
FOR FROZEN CITRUS CONCENTRATES 


D. AND G. B. Pratr 
American Can Company 
Maywood, Illinois, and Barrington, [Illinois 


Possibility of taste fatigue interfering with accurate flavor 
evaluation of citrus juices has long been recognized. Various 
procedures have been tried to avoid the so-called ‘‘taste satu- 
ration’’ effect of the essential oils present. The work here 
reported consists of a comparison of some taste test methods 
employed to establish flavor differences among 7 experimental 
variables of frozen concentrated orange juice. 

The studies indicate that using the incomplete latin square 
design for tasting 3 samples at a time did not particularly 
improve the reproducibility of results over tasting all 7 samples 
at each session. The ‘‘ranking’’ method and the ‘‘ quality 
rating’’ method gave results which were as accurate as those 
of the ‘‘ hedonic rating’’ scale. Results of all the methods were 
consistent, although in some cases greater discrimination by 
the tasters was observed. Factors which appear more important 
in selecting a taste test method than mathematical efficiency 
are discussed. 

An evaluation was also made of the influence of juice 
temperature (refrigerated or room) on the panel judge’s ability 
to discriminate between variables. 


ENZYMATIC HYDROLYSIS OF NARINGIN, 
THE BITTER PRINCIPLE OF GRAPEFRUIT 


D. W. Tuomas, C. V. SmyTHe and M. D. 
Rohm & Haas Company 
Bristol, Pennsylvania 


Naringin, the 7-rhamnosido-8-glucoside of the flavanone, 
naringenin, is the substance responsible for the characteristic 
bitter taste of grapefruit juice. It is found in all parts of the 
fruit but is most highly concentrated in the albedo and segment 
membranes, and the content is greatest in early harvest fruit. 
Thus, in achieving maximum yields of juice, 0: in obtaining 
juice from early season fruit, relatively high concentrations of 
naringin are obtained and the juice is excessively bitter. 

Hydrolysis of the glycosidic bonds in naringin yields prod- 
ucts that are free from bitterness, and although this hydrolysis 
is catalyzed by neither emulsion nor rhamnodiastase, it has been 
found that a number of commercial, fungal enzyme preparations 
contain enzymes that affect such an hydrolysis. Consequently, a 
large number of fungi were screened for the capability of 
producing such enzymes, and preparations of high ‘‘naringin- 
ase’’ activity have been successfully obtained. 

Enzyme activities have been determined by measuring, with 
the Davis alkaline-diethyleneglycol reagent, the apparent rate 
of disappearance of naringin from a standard solution, buf- 
fered at pH 4 with citrate. This reagent has also been used to 
determine the approximate concentration of naringin in grape- 
fruit juices as well as the rate of enzymatic hydrolysis to the 
aglucone in such a system, but it is not specific for naringin and 
other flavanone glycosides interfere. Consequently, it has been 
found that bitterness in juice can be considerably reduced 
before the Davis method indicates significant hydrolysis. 

The successful de-bittering of grapefruit juice will be 
briefiy described and some of the properties of the enzymes in- 
volved will be discussed. 


COMPOSITION OF COMMERCIALLY IMPORTANT 
FISH TAKEN FROM NEW ENGLAND WATERS 


Grorce F, MANGAN JR., BERNARD I. SOHN, JosePH H. Carver, 
and FranK T. PIsKuR 
U. 8. Fish and Wildlife Services 
Bureau of Commercial Fisheries 
East Boston, Massachusetts 


Although there are numerous published data on the water, 
protein, fat, and mineral content of fishery products, examina- 
tion of this literature reveals that much of the data was ob- 
tained by analysis of samples of unrecorded origin. This litera- 
ture also indicates that composition can vary enormously with 
age, sex, season, or area-of-catch, yet few investigators seem 
to have taken such factors into account. 

The chemical composition of fish varies from species to 
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species and often to an even greater extent from one indi 
vidual fish to another of the same species. With a range of 
composition occurring an average value of composition of any 
species has little meaning. More important is the establishment 
of the range of composition values and, if possible, correlation 
of ranges of values with the factors which determine the 
composition. 

Data are presented on the water, protein, fat and ash 
content of the edible fillets and the offal of selected species of 
New England fish. Specific examples of variation in compo 
sition are presented and the factors responsible for these vari 
ations are discussed. 
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VARIATION IN COMPOSITION OF 
DIFFERENT PARTS OF PINK SALMON 


CLAUDE THURSTON 
U. S. Fish and Wildlife Service 
Bureau of Commercial Fisheries 
Seattle, Washington 


Pink salmon is an important ecanned-food commodity. Vari 
ations in the composition of its edible flesh are of interest to 
both processors and consumers. An extensive investigation of 
these variations has been conducted using 21 specimens cap 
tured near Ketchikan, Alaska, during the commercial fishing 
season in the summer of 1956. Analyses of the dorsal, lateral, 
belly flap, light meat, nape, center, and tail portions show a 
wide variation in composition for the different parts of the 
same fish, as well as for the same parts of different specimens. 

Each sample was analyzed for percentage of moisture, oil, 
protein, and ash, and for sodium and potassium in milligrams 
of iron per hundred grams of sample. The dorsal part shows 
the greatest variation in oil ranging from 2% to 43%. It 
has the highest values for sodium and is lowest in ash, protein, 
and potassium. The l«uteral dark muscle has a high oil content, 
but is low in moisture, ash, and sodium. The belly flap has ; 
lower oil percentage than the lateral muscle; values for the 
other components lie between those for the dorsal and latera 
parts. 

The light (or pink) meat constitutes the major part of the 
edible portion of pink salmon. It has the highest values for 
moisture, protein, and potassium, and its values for oil and 
sodium are lower than for any of the other parts. 

The nape, center, and tail portions represent the typical 
‘*salmon steak’’ serving. In general they are high in moisture, 
protein, and ash, but low in oil. Changes in constituent compo 
sition from nape to tail indicate an increase in moisture, and a 
decrease in oil, while the other constituents remain about the 
same. 

Compared with other species of fish the pink salmon has a 
high sodium and low potassium content. However the sodium 
values are well below the maximum allowed for low-sodium diet 
foods. The occurrence of high sodium values with low ash and 
protein percentages and high potassium values with high ash 
and protein percentages is of particular interest. 
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SANITATION AND QUALITY CONTROL 
IN PLANTS PROCESSING FISHERY PRODUCTS 


M. E. Amprosp, J. J. Powe, T. D. Love, and M. BENDER 
Bureau of Commercial Fisheries 
U. 8. Department of the Interior 
College Park, Maryland, East Boston, Massachusetts, and 
Pascagoula, Mississippi 


Certain characteristics of fish and shellfish are unique 
among foodstuffs and necessitate extra care in sanitation and 
handling if a quality product is to be produced. 

Prior to acceptance of a plant for continuous inspection 
by the U.S.D.L., a preliminary survey is made to determine the 
adequacy of the plant to produce a quality product. The lay 
out of the plant is studied with respect to expeditious han 
dling of materials from the raw stage to the finished product. 
The plant itself and its furnishings and equipment, as well as 
actual processing practices and cleaning operations must meet 
certain minimum sanitary requirements. Any physical deficien 
cies or unsanitary practices are to be remedied before the plant 
is accepted for continuors inspection. 

After the inspector is placed in a plant part of his duties 
are to see that sanitary conditions and practices are maintained. 
Although inspection for grade standards is always made on 
the finished product, the inspector is available for consultation 


and ean suggest quality control measures during the process- 
ing of the product. When a standard is developed by the 
U.S.D.1., methods of grading and analysis are given in detail 
in the standard and may be used by any packer for his guid- 
ance in quality control. 

Many processors who have availed themselves of the inspec- 
tion service have found that, in addition to the advantage of 
the ‘‘continuous inspection’’ or Grade label on their product, 
the inspector working in their plant has been an unofficial 
‘‘trouble-shooter’’ helping them to raise the quality of their 
products. 
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DETERMINATION OF BACTERIAL SPOILAGE OF 
FOODS BY THE TETRAZOLIUM TEST 


JOHN LISTON 
University of Washington 
Seattle, Washington 


The tetrazolium paper test for bacterial spoilage of food 
stuffs depends on the fact that, in neutra) solutions, tetra 
zolium salts are reduced by biological systems, such as bacterial 
dehydrogenases, to colored formazans. The amount of forma 
zan produced is a measure of the (reducing) activity of the 
system and may be measured colorimetrically. When a paper 
impregnated with a solution of a tetrazolium salt is placed in 
contact with the spoiling foodstuff, the degree of spoilage may 
be assessed from the depth of color which rapidly develops on 
the paper: the deeper the color, the more advanced the spoilage. 

Usefulness of this test in assessing the quality of iced, 
eviscerated fish (mainly cod and haddock), landed at markets 
in Britain, has been extensively investigated at Torry Research 
Station, Scotland, during the past few years. Results indicate 
that the test provides a rapid and sufficiently accurate method 
for grading fish on the markets. Currently, the method is being 
examined at the University of Washington using species of fish 
commonly landed at ports in the Pacific Northwest and also on 
cuts of meat and poultry held under conditions of chilled stor 
age, commonly used in the retail trade in this country. Results 
of these experiments will be discussed and considered together 
with the findings of the British investigations in an assess- 
ment of the possible value of the tetrazolium paper test for 
measuring bacterial deterioration of foodstuffs. 
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A REVIEW OF THE VALUE OF VOLATILE 
REDUCING SUBSTANCES FOR THE CHEMICAL 
ASSESSMENT OF THE FRESHNESS OF FISH AND 

FISH PRODUCTS 


LIONEL FARBER and Prerer LERKE 
The George Williams Hooper Foundation, 
University of California 


San Francisco, California 


The content of volatile reducing substances (VRS) in rela- 
tion to organoleptic judgment for such non-pelagic, bottom fish 
as sole, flounder, dab, rockfish and California halibut, for such 
pelagie fish as salmon, sardines, mackerel and tuna, for whale, 
for the molluse squid and for the crustacean shrimp is pre 
sented and summarized. Raw, canned, smoked and salted prod- 
ucts have been tested. In all cases the content of VRS corre- 
lated very well with the organoleptic tests. In contrast to these 
data, the contents of total volatile and trimethylamine nitro- 
gen, of steam volatile acidity, or of tetrazolium reduction all 
showed a variable relationship and often failed to reflect the 
sensory judgments. 
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SOME MATHEMATICAL CONSIDERATIONS 
OF THE PROCESS OF SPOILAGE IN FISH 


JOSEPH A. STERN 
School of Fisheries, University of Washington 
Seattle, Washington 


The spoilage of fish is an extremely complex phenomenon. 
It is the sum total of the degradation of proteins, fats, carbo 
hydrates, and inorganic material which comprise the fish, 
caused by microbial growth and metabolism, autolytie anabol- 
ism, and auto-chemical reactions. Much time and effort has 
been spent in the search for chemical, physical, bacteriological, 
and sensory procedures that measure the freshness of the 
product. In general, results of the established procedures yield 
a sigmoid curve when plotted against time at an individual 
temperature. The similarity between a spoilage curve and curves 
obtained from simultaneous and/or consecutive reactions is 
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demonstrated and a method of treating spoilage data to ob- 
tain reaction constants is presented. 

When the reaction constants, so obtained, are further 
treated in a manner analogous to procedures used in the es- 
tablishment of thermal death time eurves, a straight-line, semi- 
logarithmic relationship with temperature results, which satisfies 
the Arrhenius equation over the temperature range at which 
spoilage normally occurs (0°C. to 20°C.). Utilizing this infor- 
mation, a method is presented for predicting the storage life 
of fish of unknown prior history. Treatment of organoleptic, 
chemical, and bacteriological data for several species of fish 
and shellfish, derived from original sources and from the liter- 
ature, is presented in detail to establish the relationship. 
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RAPID DETERMINATION OF THE QUALITY 
OF WHOLE, EVISCERATED HADDOCK 


J. T. R. Nroxerson, T. L. L. J. RONsIVALLI 
and B. E. Procror 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 


A rapid physical test based on the refractive index of eye 
fluids has been developed as a criterion of the quality of fresh 
haddock. Correlation of this test was found with organoleptic 
scores on haddock fillets. The refractive index of the haddock 
eye fluid was found to increase rapidly during rigor mortis and 
increased as the quality of the haddock decreased. Optical 
density tests on eye fluids gave promising results but were not 
as suitable as refractive index measurements for indicating 
quality. 
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IMIDAZOLE COMPOUNDS IN THE MUSCLE TISSUES 
OF AQUATIC ANIMALS 


A. LuKron and H. 8S. OLoorr 
University of California 
Berkeley, California 


Non-protein imidazole components of aquatic animal tis- 
sues have hitherto not been widely studied. For the present sur- 
vey an ion-exchange technique (Davey) was found satisfactory. 
Histidine, methylhistidine, carnosine and anserine were deter- 
mined quantitatively, usually on a sample of skeletal muscle. 
Extreme differences were found between the various species. 
Some contained practically no imidazole compounds (for exam- 
ple, crab, shrimp, sea bass, ling cod, leopard shark). Others 
contained such large amounts of histidine or anserine or both 
that these alone accounted for from 30 to over 50% of the total 
non-protein nitrogen (for example, albacore, yellow-fin tuna, 
salmon, pilchard). Still others contained intermediate concen- 
trations. There was considerable individual variation from fish 
to fish in those limited cases where several different fish of one 
species were analyzed. The function of these compounds is 
obseure. 


73 
EFFECT OF ASCORBIC ACID 
ON RANCIDITY IN OYSTERS 


Mark G. Sonwarrz and Berry M. Warts 
Florida State University 
Tallahassee, Florida 


Oxidative changes, followed by the TBA reaction, have 
been shown to contribute to the deterioration of both refriger- 
ated and frozen cooked oysters. This problem is not encoun- 
tered in uncooked refrigerated or bulk frozen oysters, but is 
observed to some extent in individually frozen raw oysters. The 
nature of these deteriorative changes suggests that the use of 
antioxidants may inhibit the oxidative reaction. 

Addition of .1% ascorbic acid to the water used for the 
eooking of oysters has been observed to prevent oxidative 
changes. A 1% ascorbic acid solution employed as a dip (glaze) 
for individually frozen oysters had no significant effect in pre- 
venting oxidative changes. Quercitin and tripoly phosphate, 
copper complexing agents, in artificial systems have been 
shown to synergize with ascorbic acid. However, these com- 
pounds have no inhibitory effect on oxidation in oysters when 
used alone and no synergistic effect with ascorbic acid in 
oysters. Further work (utilizing the Warburg technique to 
measure the copper catalyzed oxidation of ascorbic acid in the 
presence of copper complexing agents) has demonstrated that 
oyster tissue itself contains strong copper complexers. 
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COMPARISON OF MASS PANEL ' 
AND HOUSEHOLD CONSUMER RESPONSES 


Rost Marre PANGBORN, MARIon J. SIMONE, 
SHERMAN J. LEONARD 
University of California 

Davis, California 
and 
GEORGE GARNATZ 
The Kroger Food Foundation 
Cincinnati, Ohio 


Canned cling peaches varying in sugar content (24.2°, 27.0°, 
and 27.6° Brix) and/or total acidity (0.279% and 0.408% eit- 
rie) were evaluated by 4 consumer populations in California 
and by the Kroger Foundation’s Homemaker’s Reference Com- 
mittee distributed throughout 19 mid-western states. In the 
California surveys, over 2,500 people were interviewed by mass 
panel and household survey techniques. In addition, a compari 
son of methodologies, single sample rating and paired sample- 
preference, was made. The effects on preference of age, sex, 
time of day, degree of hunger at time of tasting, and frequency 
of consumption of peaches are presented. A total of 750 mid- 
western families judged the peaches on two different occasions 
by method of paired comparison-preference and indicated 
whether they would be willing to pay a 5¢ per can differential 
for the sample preferred. 
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A COMPARISON OF STUDENT PREFERENCE PANELS 
WITH A HOUSEHOLD CONSUMER PANEL 


Lyte D. Cavin and Loris A. SATHER 
Oregon State College 
Corvallis, Oregon 


In an effort to validate the use of student panels for pre 
dieting consumer flavor preferences, a series of tests was con- 
ducted. Two samples each of 16 different food products were 
submitted for flavor preference evaluation to a student panel 
of approximately 150 tasters and to a household consumer panel 
of 220 urban families in 7 cities of western Oregon. Products 
were presented to the consumer panel weekly coinciding approx 
imately with time of testing by the student panel. The con- 
sumer panel was asked to judge 2 samples of each product 
individually on consecutive days, whereas the student panel 
judged both samples at a single sitting. Both panels used the 
9-point hedonic seale for rating the samples and also checked 
the preferred sample. Results indicate that the 2 panels show 
good agreement in their preference ratings on these products, 
suggesting that student panels might be used to predict con- 
sumer preferences. 
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TASTE THRESHOLDS FOR SODIUM BENZOATE 
AND SODIUM SORBATE IN APPLE CIDER 


E. C. Drypen and CLAupEe H. HILLs 
Eastern Utilization Research and Development Division, USDA 
Philadelphia, Pennsylvania 


Taste thresholds of sodium benzoate and sodium sorbate in 
fresh apple cider were determined by means of a trained taste 
panel, using triangle tests at various levels. The panel was able 
to detect sodium benzoate at a level of 0.03%. The threshold 
for sodium sorbate was somewhat higher. Sodium benzoate 
samples from various manufacturers were compared. A con 
sumer preference type test was also carried out to determine 
whether the taste of sodium benzoate and that of sodium sor 
bate were objectionable at the levels commonly used for the 
preservation of cider. 


77 
ACCEPTANCE MEASUREMENT OF UNUSUAL FOODS 


RicHARD SEATON and B. W. GARDNER, JR. 
Quartermaster Food & Container Institute 
for the Armed Forces 
Chicago, Illinois 


How is one to evaluate acceptability of unusual foods spe- 
cially designed to meet technical limitations of radical military 
operational situations? Two basie problems arise: (a) psy- 
chological and physiological food needs of men in such situ- 
ations (e.g., two-man submarine, under-ice weather station) 
are not well known, so that appropriateness of special foods 
to these needs cannot be easily evaluated; (b) such special 
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foods are likely to be unfamiliar, so that evaluative criteria 
based on past sensory perceptions are lacking. The latter 
problem is open te examination in the sensory evaluation labor 
atory by varying conditions under which these foods are pre- 
sented, thereby shaping perception of the foods. Variations in 
sensory evaluations under different conditions can then be 
observed. A series of experiments on liquidized meat products 
is described, in which evaluations of these products changed as 
eriteria for judgment were influenced by varying presentation 
conditions. 
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RELIABILITY OF FOOD PREFERENCE RATINGS 


Davip R. PeryAM and JAN EINDHOVEN 
Quartermaster Food & Container Institute 
for the Armed Forces 
Chicago, Lilinois 


Eight food preference surveys were conducted during a 
year period in which the respondents were large samples (2,000 
or more) of Army enlisted men. The stimuli were the names 
of foods or dishes as served in Army messes. About 50 foods 
were included in each questionnaire for rating on the hedonic 
scale. The mean rating for a food in a given survey is an index 
of population preference. The stability of these indices from 
survey to survey was investigated using data for 5 foods re 
peated identically in all surveys, for 2 surveys where the same 
questionnaire was used, and other instances where foods were 
repeated after varying lengths of time. Reliability coefficients 
and error estimates developed from these data indicate very 
good reproducibility. Variables which affect reliability are 
discussed. 


79 


INVESTIGATION OF QUANTITATIVE ODOR 
MEASUREMENTS BY DYNAMIC DILUTION AND 
ODOR ADSORPTION METHODS 


L. A. Jarvis and R. I. Ranum 
Whirlpool Corporation 
St. Joseph, Michigan 


Organoleptic testing of odors has been used for years in 
many industries where elusive and difficult-to-analyze odors are 
produced. Odor panels are daily judging products from baker 
ies, perfumeries, distilleries, etc., qualitatively with little, if 
any, reliable quantitative consideration. It is the purpose of 
this paper to deseribe two methods by which odors can be 
quantitatively analyzed. 

The first method, a dynamic odorometer, dilutes the odor 
ous air with odorless air until the ‘‘threshold perception level’’ 
of the operator is reached. The threshold perception level is 
that amount of odor just perceived by the operator and is 
dependent upon the quantity of odor in the odorous air. 

In practice, the odorless air is obtained by passing com 
pressed room air through an activated charcoal canister or 
from bottled odorless air. Metered amounts of odorous air are 
diluted with the odorless air. A portion of the mixed air is 
supplied to a face mask where an observer determines the 
threshold perception level. The rate of increase in the amount 
of odorous air is controlled by an automatic timer. This regu- 
lation prevents over-shooting the threshold and tends to elim 
inate odor adaptation and fatigue. 

The second method, a charcoal adsorption odorometer, is 
based upon the principle that activated charcoal will adsorb 
odors until saturated. By incrementally varying the amounts 
of activated chareoal in a series of tubes and passing equal 
volumes of odorous air through them, the break-through point 
may be established by sniffing each tube in succession until an 
odor is perceived. After sniffing each tube, the odor panel mem- 
bers record the tube numbers where odor was last perceived 
and the first odor-free tube. These data can be used to ealeu 
late quantitative odor levels. 
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APPLICATION OF FLAVOR ENZYMES TO 
PROCESSED FOODS I. PANEL STUDIES 


Kurt S. Koniesspacuer, Eric J. Hewitt, and Ratepn L. Evans 
Evans Research and Development Corporation 
New York, New York 


Substantiating evidence for the theory and application of 
the enzymatic flavor restoration or flavor enhancement con 
cept has been given previously | Food Technol., 10, 487 (1956) |. 
The effect of flavor enzymes on a variety of processed foods 
and on flavor preeursor solutions has now been evaluated by a 
considerably larger heterogeneous group of judges which in 


cluded food experts as well as non-technical people. Data ob- 
tained from a series of demonstration tests showed that the 
addition of flavor enzymes had a significant effect on the flavors 
of the test foods but that the effect of the flavor enzymes 
differed markedly depending on the test materials. A differ- 
ence was found in 98.5% of all cases. The majority of re- 
sponses (79%) also indicated a preference for the flavor of the 
enzyme-treated samples, while in 10% of the cases the flavor 
of the untreated controls was preferred. The preference ratings 
given for the enzyme-treated foods were broken down further 
into slight, distinct, strong, and very strong. A slight prefer- 
ence was shown in 25.3% of judgements, a distinct preference 
in 33.8% of judgements, a strong preference in 13.0% of judge- 
ments, and a very strong preference in 6.9% of judgments. 
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APPLICATION OF FLAVOR ENZYMES TO 
PROCESSED FOODS. Il. PRACTICAL STUDIES 


Eric J. Hewrrr, Kurt 8S. KONIGSBACHER, 
and DonaLp A. M. MAcKAY 
Evans Research and Development Corporation 
New York, New York 


The theory and application of the enzymatic flavor enhance- 
ment or flavor restoration of dehydrated foods have been re 
ported previously | Food Technol., 10, 487 (1956) |. The present 
paper is concerned specifically with the practical aspects of the 
action of flavor enzymes on dehydrated cabbage. Sensory panel 
studies, using mainly the rank order technique, have shown 
that dehydrated cabbage, to which flavor enzymes were added, 
tasted more like fresh raw cabbage than untreated dehydrated 
cabbage. The effect of flavor enzyme treatment also has been 
demonstrated using infrared and paper chromatographic tech- 
niques. The infrared spectra and the paper chromatograms of 
the flavor components obtained after treating dehydrated cab 
bage with flavor enzymes were more similar to those of the 
flavor eomponents of fresh cabbage, than the spectra and 
chromatograms of the flavor components of untreated controls. 
Sensory panel results demonstrated that the source of the en- 
zyme affects the flavor of enzyme-treated dehydrated cabbage. 
Differentiation between enzymes has not yet been possible by 
means of instrumental techniques. Sources of enzymes and 
their shelf life are discussed briefly. 
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FLAVOR OF FILBERT NUTS (CORYLUS AVELLANA) 
I. ORGANOLEPTIC EXAMINATION AND 
QUANTITATIVE ESTIMATION 


M. Arer and O. J. WorRTHINGTON 
Oregon State College 


Corvallis, Oregon 


Systematic organoleptic examinations reveal that the char- 
acteristic filbert flavor is principally due to volatile components 
rather than to taste producing substances. Absence of taste 
and aroma in lilid and globulin fractions was demonstrated. 

A method is described by which the volatile reducing sub- 
stances are vacuum distilled under regulated conditions, and a 
quantitative estimate of the filbert odor is obtained. The 
method gives reproducible results which agree with panel ob- 
servations on filberts subjected to different treatments such as 
grinding, peeling, or roasting. 

Results obtained with this method show that removal of 
the pellicle does not affect the odor intensity of the ground raw 
nuts. Grinding was found to increase the odor intensity of the 
nut by about 150%. Roasting also increased the odor intensity 
of filberts by more than 115% in the case of peeled ground 
nuts, but the inerease did not exceed 33% when the whole nuts 
were not peeled, possibly due to the insulating effect of the 
pellicle. Enzyme inactivation reduces the amount of volatiles 
by over 40%. Incubation of the nuts results in a significant 
increase in the amount of volatiles. 

The change due to roasting was found not to result from 
the effect of the roasting temperature on the fat, the globulin, 
or the sucrose of the filberts. Not included here are experiments 
on the preparation of an aroma concentrate and preliminary 
work on its fractionation and characterization. 
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CORRELATION BETWEEN MICROBIAL POPULATIONS 
AND SAP YIELDS FROM MAPLE TREES 


J. M. SHENEMAN, R. N. Costitow, P. W. Rossins, 
and J. E. DougLass 
Michigan State University 
East Lansing, Michigan 


37 


| 
‘| 
| 
‘ 


tree tappings was compared with sap yields. Four types of tap- 
pings were observed: ‘‘aseptic’’ tappings, regular commercial 
tappings, inoculated, closed tappings, and chemically treated 
tappings. The ‘‘aseptic’’ tappings represented an attempt 
to minimize original taphole contamination and to exclude 
microorganisms through the use of aseptic tapping procedures 
and closed collection equipment. The inoculated tappings were 
similar to the ‘‘aseptic’’ type exeept that inoculations of 
various groups of microorganisms previously isolated from 
maple tapholes were introduced into the tapholes. Treated 
tappings resembled the regular commercial tappings except 
for the introduction of various chemicals during the tapping 
procedures. The microbial activity in the taphole was found 
to be responsible for early stoppage of sap flow. Bacteria, 
yeasts, and molds were all capable of resulting in such stop- 
page of flow. The per cent increased yield from ‘‘aseptic’’ 
tappings over the yield from regular tappings was correlated 
with the days difference between dates of attainment of 104 
organisms per ml. of sap from the two types of tappings. A 
correlation coefficient of 0.66 was obtained by this analysis, 
and was found to be highly significant. A similar analysis of 
the data comparing ‘‘aseptic’’ and inoculated tappings yielded 
a correlation coefficient of 0.58, which was, also, highly signi- 
ficant. Control of microorganisms in the taphole by the use 
of paraformaldehyde pellets resulted in great increases in sap 
yields as compared to controls. 
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FURTHER INVESTIGATION OF PLASTIC COVERS 
FOR CUCUMBER FERMENTATION VATS 


R. Jownsron and Nem FINiey 
University of Missouri 
Columbia, Missouri 


To evaluate further the application of covers to cucumber 
fermentation vats a study was conducted under high temper- 
ature conditions in contrast to low temperature conditions pre- 
viously reported. In the main, the design and analytical meth- 
ods of the first study were repeated except for certain modi- 
fications to improve the efficiency of the study. Changes 
in the reported study include reducing the number of treat- 
ments and increasing the number of replications into a ran- 
dom arrangement and substituting two new media for the 
differentiation of yeasts and coliform bacteria. Results of this 
study support the findings that the temperature of covered 
vats is significantly higher than the uncovered vats. In this 
instance the chemical and bacteriological data indicate that 
the increased temperature had a detrimental effect, whereas, it 
was found to be beneficial in the previous study. 
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ANTIMICROBIAL TREATMENTS ON THE STORED 
POTATO MICROFLORA 


M. R. Jonnston, N. Friyury and J. D. Epwarps 
University of Missouri 
Columbia, Missouri 


Effects of antimicrobial agents on the microflora of stored 
prepackaged potatoes are reported. Three differential media — 
Littman for yeast and mold, Desoxycholate for gram-negative 
bacilli, and Brewer anaerobie for clostridia and related anaer- 
obes — were used. A nutrient agar was employed for total 
eount. Sorbie acid, tetrachloroethylene, griseofulvin, oxytetra- 
eyeline, chlorotetracyeline und streptomycin were used singu- 
larly and in two and three-way combinations. Potatoes in 
sealed polyethylene bags were stored at 45° F. and 11 miecrobi- 
ological examinations were made at intervals during an 8-week 
storage period. From an analysis of the data, it is strongly in- 
dicated that in addition to the direct effect of an agent on a 
group of the microflora there is usually found a stimulation 
of another segment of the microflora. Data further indicate 
that a single nutrient medium for a gross count of the micro- 
flora does not give a true indication of the efficacy of an agent. 
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ACTIVATED CHARCOALS AS “ODOR SCAVENGERS” 
FOR IRRADIATED MEAT 


Frep TAvusie 
Merck Sharpe & Dohme Research Laboratories 
Rahway, New Jersey, and 
Maurice P. DRAKE 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chieago, Illinois 


During a 3-year study, microbial activity in 350 maple 


Production of objectionable flavors during the processing 
of beef products by ionizing radiation is a major obstacle to 
the suecess of this new food preservation process. In this study, 
several commercial types of activated charcoals have been suc 
cessfully used to decrease the typical ‘‘ irradiation odor/taste’’ 
of irradiated heat-enzyme inactivated beef samples during 
storage at 76° F. Such results point toward a possible solu 
tion of the ‘‘irradiation flavor’’ problem, and provide an addi 
tional research tool for identifying the nature and source of 
the objectionable flavors produced in irradiated meats. 

The charcoal was included in the meat pack as a separate 
packet (in teabag stock) and the irradiation dose used was 4.6 
megarads. Variables included charcoal, vacuum or nitrogen at 
mosphere pack, increasing storage intervals, heat-enzyme-in- 
activated or raw beef, and ground beef or rib-eye beef steaks. 
Significant variables for a decrease in irradiation odor/taste 
inelude the use of vacuum packing, increasing storage inter 
vals, and the use of heat-enzyme-inactivated meat. 
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EFFECT OF IRRADIATION ON ANTIBIOTIC 
TREATED MEATS 


R. F. Caryn and A. W. ANDERSON 
Oregon State College 
Corvallis, Oregon, and 
A. S. MALASPINA 
Chas. Pfizer & Co. 
Brooklyn, N. Y. 


The antibiotics tetracycline hydrochloride, oxytetracycline, 
chlorotetracyecline, oleandomycin, tetracycline, neomycin and 
polymixin were incorporated in ground meat and water and 
irradiated at levels of 0.18, 2.79 and 5.58 megarad. Additional 
samples of the first 3 antibiotics were irradiated at 0.18, 0.37, 
0.74, 1.48, 2.79 and 4.65 megarad. The residual antibiotic ac 
tivity and the protective effect of the meat is reported. 

Oxytetracycline was injected inte hogs before slaughter. 
Portions of the loin, butt, and picnie were further irradiated at 
0.79 megarad and the samples stored at 50° F. These samples 
were analyzed for total numbers of organisms, residual anti 
biotie and for their storage characteristics. 

Oxytetracyeline solution of 100 p.p.m. was used as a dip 
for slices of beef. The slices were dipped and drained for con 
trolled periods and then film packaged. Irradiation was carried 
out at 0.1 and 0.3 megarad. Total numbers of organisms, re 
sidual antibiotic and flavor were determined during the stor 
age period at 34° F. 
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GAMMA RAY PASTEURIZATION OF 
WHOLE EVISCERATED CHICKENS 


J. N. MeGuu, A. I. Newson, M. P. and L. L. Kempe 
University of Illinois 
Urbana, Illinois 


Dressed chickens show microbiological spoilage after a short 
holding time even at refrigerated temperatures. Although meat 
can be sterilized by ionizing radiations, the process has several 
disadvantages. Deleterious chemical reactions are produced dur- 
ing irradiation and increase upon storage. Pasteurization doses 
of ionizing radiations with subsequent refrigeration storage 
tend to minimize these disadvantages and at the same time 
inerease the refrigerated storage life of chickens. This study 
was initiated to investigate the effect of pasteurization doses of 
gamma rays on microbiological and organoleptic quality of 
plastic-film packaged, whole, eviscerated chickens subsequently 
stored at refrigerated temperatures. Two gamma ray sources, 
Co 60 and partially spent fuel elements, were used in this 
study. The effectiveness of the two sources was investigated 
in separate experiments using two dosage levels. In the third 
portion of this study, the two sources were statistically com 
pared at one irradiation level. After irradiation the chickens 
were stored at various refrigerated storage temperatures for 
several time intervals prior to examination. Results of the 
microbiological and organoleptic analyses are reported. An 
extension of the storage life at temperatures 34° and 40° F. 
were found. Irradiation flavors at the dosage levels used in this 
study were not found to be a problem. However, at the high 
irradiation level, rancidity developed in storage before the 
chickens were spoiled due to microbiological activity. Rancidity 
was found to develop at a more rapid rate at the lower storage 
temperatures. For the factors investigated in this werk, Co 60 
resulted in a significantly smaller population of microorgan- 
isms after storage than did the fuel elements. 
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APPLICATION OF RADIATION PRESERVATION 
TECHNIQUES TO FISHERY PRODUCTS 


Mavrice Benper, Davip Miyaucut, and JosepH H. CARVER 
Bureau of Commercial Fisheries 
U. S. Department of the Interior 
College Park, Maryland, Seattle, Washington 
and East Boston, Massachusetts 


Cooked crab cakes, picked Chesapeake Bay crab meat, raw 
peeled and deveined shrimp, raw headless shrimp in the shell, 
fried breaded shrimp, raw shucked Chesapeake Bay oysters 
and fried breaded oysters were irradiated at 8 dosage levels 
ranging from 0.01 to 6.00 megarads. They were then held in 
storage at 5° F., 35° F. and 70°-80° F. At two-month inter 
vals samples representing each dosage level and each storage 
temperature were tested organoleptically. Cooked crab cakes, 
raw headless shrimp and peeled deveined shrimp and raw 
shucked oysters showed little or no improvement in shelf life 
when stored at room temperature or 35° F. Picked crab meat 
subjected to pasteurization doses was considered acceptable 
to the taste panel after 4 months storage at 35° F. 

Pacific cod (Gadus macrocephalus) fillets were irradiated at 
dosage levels of 0.23, 0.47, 0.70, 0.93, 1.4, and 1.9 megarads, 
respectively. The odor and flavor intensity generally increased 
with the dosage level, and the borderline of product aecepta 
bility appeared to be between 0.93 and 1.4 megarads. Cod fil 
lets irradiated at 0.23 megarads had a maximum storage life 
of more than 8 weeks and the 0.7 megarad sample a storage 
life of about 16 weeks in ice. In contrast, the unirradiated 
control samples had a storage life of about 10 to 15 days in 
ice. Data on quality evaluation by organoleptic, chemical, and 
bacteriological tests on cod fillets irradiated at 0.1 and 0.2 
megarads during their shelf life at 35° F. is presented. 

Taste-panel studies on raw and blanched fillets of cod, 
pollock, whiting and whole-dressed butterfish, irradiated in 
the frozen state with gamma rays, indicate that maximum 
doses which result in minimally acceptable products vary with 
the species and pretreatment. Counts of psychrophilie bacteria 
showed no correlation with the findings of the taste panel. 
Steamed cod fillets and whole-dressed butterfish, irradiated in 
the frozen state in evacuated cans at a level of .465 megarads 
and stored at 35° C. were acceptable after 68 and 38 days of 
storage. 
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DESTRUCTION OF CLOSTRIDIUM BOTULINUM BY 
IONIZING RADIATION PART I: IN NEUTRAL 
PHOSPHATE AT ROOM AND 
FREEZING ‘TEMPERATURES 


C. B. Denny and C. W. BoHRER 
National Canners Association 
Washington, D. C. 
and 
W. E. Perkins and C. T. TOWNSEND 
NCA Western Research Laboratory 
Berkeley, California 


In the radiation sterilization of food, Clostridium botulinum 
assumes major importance since it appears to be the most 
radiation resistant not only of the spore forming food spoilage 
organisms but also of the food poisoning organisms. A know 
ledge of its destruction requirements is essential if radiation 
preservation procedures are to be developed which are safe from 
the health standpoint. 

In determining resistance to heat, pH 7.0 phosphate buffer 
is used as a standard reference medium, and it was considered 
that this medium might be equally useful in radiation resistances 
studies. 

This paper deals with the radiation resistance of 10 strains 
of Clostridium botulinum (5 Type A and 5 Type B) in phos 
phate in the frozen state and at room temperature and in two 
foods at room temperature. The destruction rates of different 
initial spore concentrations with cobalt 60 sources and a high 
intensity mixture of fission products in spent uranium fuel 
elements are discussed 
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DESTRUCTION OF CLOSTRIDIUM BOTULINUM BY 
IONIZING RADIATION PART II: PEAS, CHICKEN 
SOUP AND PORK IN THE FROZEN STATE 


G. B. Prarr, E. Wueaton, C. B. Denny, and C. W. BoHRER 
Research Division, American Can Company, Barrington, Illinois 


and National Canners Association, Washington D. C. 


Determination of the radiation dose required to destroy 
Cl. botulinum spores and produce a safe, sterile product is es- 
sential before irradiated foods can be introduced to consumers. 
The magnitude of cost and of such problems as changes in 
flavor, odor, texture, nutrients, etc., of course, depends very 
largely upon the radiation dose required for sterilization. 

Six hundred eans each of peas, cream of chicken soup, and 
parboiled ground pork have been inoculated with approximately 
1,000,000 spores of Cl. botulinum per can and subjected, in the 
frozen state, to various levels of gamma radiation from mixed 
fission products in spent fuel elements. Counts were made of 
surviving organisms in representative samples after irradiation 
and the remaining samples placed in ineubation at 85° F. for 
one year. Counts of surviving organisms, as well as tests for 
botulinum toxin, were made on flat cans surviving the year’s 
incubation. 

No swell spoilage was observed in the inoculated cans of 
peas receiving 3.0 Mrep or in the chicken soup receiving 3.8 
Mrep. The incubation of pork will not be completed until Oc 
tober, 1958, but no spoilage has been observed in samples re- 
ceiving 4.0 Mrep. It seems likely that no single dose will be 
best for all products since resistance of spores is different in 
different media. 
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STUDIES ON THE INACTIVATION OF CLOSTRIDIUM 
BOTULINUM TOXIN BY IRRADIATION 
WITH COBALT-60 


R. O. Wacenaar* and G, M. Dack 
Food Research Institute, The University of Chieago 
Chicago, Illinois 


The experiments to be reported were performed in 3 series. 
In the first series crude type A Clostridium botulinum toxin, 
produced in beef heart medium, was added to sterile 5% tryp- 
ticase broth or heat treated surface ripened cheese. The second 
series was prepared by diluting purified type A Cl. botulinum 
toxin to appropriate concentrations with 0.05M sodium phos- 
phate buffer solution (pH The third series was samples 
prepared by adding purified toxin to broth or cheese. 

Toxie preparations were dispensed to 15 x 125 mm. eulture 
tubes. In most instances the air above the samples was replaced 
with a mixture of 90% No and 10% COs, and the tubes were 
sealed. Tubes from each group were subjected to varying doses 
of irradiation with Co-60; then, each sample was assayed for 
residual toxin by intraperitoneal injections of appropriate 
dilutions to white mice. 

In the trials with broth or cheese containing erude Cl. 
botulinum toxin, the toxicity was assayed at 3 levels; namely, 
1,000, 200 and 20 m.l.d. In broth, when the initial toxicity was 
1,000 m.1Ld., reduction to below 20 m.lLd. required at least 
4,300,000 rep., and up to 5,300,000 rep. In cheese with a similar 
toxicity, reduction to below 20 m.l.d. required at least 7,800,- 
000 rep. 

In contrast, purified type A Cl. botulinum toxin in 0.05M 
sodium phosphate buffer was reduced from 20,000 m.l.d. to be- 
low 20 m.ld. with 370,000 rep., or from 200 m.1.d. te below 20 
m.l.d. with only 31,000 rep. 

The protective action of the constituents of the 5% broth 
or the cheese was verified when purified toxin added to these 
media yielded results similar to those observed when crude type 
A Cl botulinum toxin was added to broth or cheese. 

*Present address: Research Laboratories, General Mills, Ine., 
Minneapolis, Minnesota. 
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ULTRAVIOLET-LIGHT RESISTANCE STUDIES ON 


GAMMA-RADIATION RESISTANT NON-SPORING 
BACTERIA ISOLATED FROM FOOD 


D. E. Duggan and A. W. ANDERSON 
Oregon State College, 
Corvallis, Oregon 


During laboratory studies on non-sporing food organisms 
found to be highly resistant to gamma radiation, it was found 
that they were also highly resistant to ultraviolet light irradi- 
ation. These organisms are shown to be more resistant to 
ultraviolet light than either spores of Bacillus globigtt or other 
non-sporing bacteria, when irradiated in a phosphate buffer 
suspension. 

In an attempt to determine the mechanism of resistance 
of these cells to ultraviolet light, a study was made on the 
environmental factors influencing their resistance. The methods 
used are described and the results obtained from this study 
are discussed with respect to gamma-radiation resistance. 
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SOME FACTORS INFLUENCING IRRADIATION 
INDUCED CHEMICAL CHANGES IN RAW BEEF 


O. F. Barzrr, R. A. Siurwrvsk1, Lucy D. CHaAne, and 
D. M. Dory 
American Meat Institute Foundation 
Chicago, Illinois 


The influence of pre- and post-irradiation storage treatment 
on chemical changes which oceur in gamma irradiation of raw 
beef was determined. Increases in production of hydrogen 
sulfide, methyl mereaptan, acid-soluble carbonyl compounds, 
and decreases in glutathione, glycogen, and hydrogen ion were 
followed. 

Results of these studies indicate that carcass grade, pre- 
and post-irradiation storage times and temperatures, and ir- 
radiation dosages influence these changes. 
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THE EXISTENCE AND NATURE OF RADIATION 
INDUCED FLUORESCENCE IN MEAT 


E. Jones, Norma L. LockygBar, IAN TINSI®Y 
and E. C. Bus. 
Oregon State College 
Corvallis, Oregon 


Aqueous extracts of irradiated and control meat show an 
inereasing fluorescence value with increasing radiation level. 
The fluorescence is fairly stable to heating and freezing. Part 
of the fluorescence is lost on dialysis. The carbonyl content or 
reducing ability are not correlated with increasing fluorescence. 

Paper chromatographic separation has yielded several fluo- 
reseent areas. These are not similar to the fluorescence spots 
from irradiated glycerol, thiamine and ascorbie acid. The meat 
fluorescence on paper reacts with ninhydrin and Elson-Morgan 
Reagent. 


USE OF CHLORINE DIOXIDE FOR CANNERY 
SANITATION AND WATER CONSERVATION 


Joun L. WeELcH 
Green Giant Company, Le Sueur, Minnesota 
and 
Joun F. 
Continental Can Company 
Chicago, Llinois 


Water acquisition and disposal problems encourage food 
processors to conserve water. Vegetable canneries have devel- 
oped systems to reuse factory water. This reuse of water, while 
conserving water, increases sanitation problems. In-plant chlor- 
ination and rechlorination of water to be reused have helped 
considerably in maintaining sanitary conditions. Rechlorination 
of used cannery water, however, is not always feasible due to 
unfavorable reaction of chlorine with dissolved components 
of used water. 

Chlorine dioxide is a more powerful oxidizing agent than 
chlorine. This plus other advantages found in chlorine dioxide 
treatment of municipal water supplies suggested its use in 
treating used cannery water. Chlorine dioxide treatment of 
used water during pea and corn canning operations is described. 

Total bacteria counts on product and in water and visual 
observation of equipment were used as indices of sanitary con- 
dition. A statistical study of the data indicates that treatment 
of used water with chlorine dioxide in the cannery in question 
was more effective in maintaining sanitary conditions than in- 
plant chlorination alone or in-plant chlorination plus rechlori- 
nation of used water. Because of this, water which formerly 
was considered unsatisfactory for reuse could be used again 
at points in the factory previously requiring fresh water. 
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RECENT STUDIES ON OLIVE PROCESSING 


W. V. CrvEss 
University of California 
Berkeley, California 


Processing in this instance signifies pickling. The stable 
black color of canned ripe olives, desired by the trade was im- 
proved by use of certain buffers during formation of the black 
color by aeration in water. Depth of penetration of the NaOH 
solutions during the color formation period affected the amount 
and stability of color formed. Further study was made on the 


effect of Ca ions on color production and stability. Addition 
to the brine of certain bacterial nutrients used in the curing of 
Spanish type green olives greatly accelerated lactic acid pro- 
duetion. 
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THERMAL DESTRUCTION RATES AND 
REGENERATION OF PEROXIDASE IN GREEN BEANS 


M. E. Zovenm and W. B. EsseLen 
University of Massachusetts 
Amherst, Massachusetts 


Thermal destruction and regeneration rates of peroxidase 
in green beans and turnips are reported at temperatures in the 
range 180° to 290° F. Energy of activation for green beans 
and turnips are 32 and 46 K eal, respectively. The peroxidase 
was inactivated by simultaneous heating and cooling using a 
thermoresistometer. A quantitative method for measuring per- 
oxidase activity of the 0.04 ml. samples in aluminum cups is 
reported. 

Experimental packs of green beans with and without added 
peroxidase were prepared to measure degree of off-flavor and 
relative activity of peroxidase. A close relationship between 
peroxidase activity and off-flavor development was found. 


HEAT INACTIVATION OF PEROXIDASE IN HTST 
PROCESSED WHOLE KERNEL CORN 


J. L. Verrer, A. I. NeEuson, and M. P. 
University of Illinois 
Urbana, Illinois 


Heat inactivation of sweet corn peroxidase was studied 
under semi-commercial conditions by heating brine packed 
whole kernel corn in Number 1 cans in a pilot model end-over- 
end agitating cooker. Heat inactivated samples showed a ten- 
dency to regenerate activity when stored for 72 hours at 75° F. 
Heat inactivation time curves for peroxidase were character- 
ized by a change in slope at about 270° F. 

The heat inactivation time curve based on samples an- 
alyzed immediately after heating showed a Feso value of 3.50 
minutes and a F309 value of 0.57 minutes. The z value of the 
line for temperatures below 270° F. was 49° F; the z value for 
temperatures above 270° F. was 70° F. When samples were 
allowed to regenerate during 72 hours storage at 75° F., the 
heat inactivation time curve exhibited a Fe59 value of 7.00 
minutes and Foo value of 2.94 minutes. The z values were 70° 
and over 300° F. for temperatures below and above 270° F., 
respectively. 

It was found that regeneration of activity in heat inactiv- 
ated peroxidase samples began immediately after heating and 
that it was more rapid and extensive in samples containing a 
small amount of residual enzyme activity immediately after 
heating than in samples showing no residual activity at that 
time. 

The theoretical significance of these results is discussed. 
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HEAT TRANSFER COEFFICIENTS IN STRAIGHT 
TUBES FOR PSEUDOPLASTIC FOOD MATERIALS 
IN STREAMLINE FLOW 


S. E. Cuarm and E, W. 
Massachusetts Institute of Technology 
Cambridge, Mass. 


Heat transfer coefficients for various pseudoplastic materi- 
als were experimentally determined in a concentric tube heat 
exchanger for various flow rates, temperatures, and tube diam- 
eters. Experimental results checked satisfactorily with an 
equation developed for calculating heat transfer coefficients. 
A method was also developed for calculating centerline tem- 
peratures in tubes. 

The non-Newtonian characteristics were determined with a 
Merrill viscometer, a coaxial narrow gap viscometer. 
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BENTONITE SUSPENSIONS AS A MEANS OF 
EVALUATING CONTINUOUS PASTEURIZERS 


I. J. Prive and R. C. Nicnonas 
Michigan State University 
East Lansing, Michigan 


Continuous steam or water-spray pasteurizers for pickles 
and other acid foods are usually operated in sections maintained 
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at different temperatures. When the variation in the rate of 
heating the product is compounded by the variation among the 
several different temperatures of the sections, it is almost im 
pessible to determine if the pasteurizer is performing according 
to the process design. 

Method and procedure are described whereby Bentonite sus- 
pensions, which have closely reproduceable heating characteris- 
tics, can be used to evaluate the heating effect of a continuous 
pasteurizer operated with sections at different temperatures. 
Pasteurizer evaluation is based on an analysis of the effects of 
the several variables, product, container size, heating medium 
temperature, and pasteurizer type, on the lag factor, (j), and 
the heating rate, (f,). Heating in a water bath is compared to 
heating in steam at temperatures of 165°, 180°, and 195° F. 
for Bentonite and water in 16-0z. and 32-0z. glass containers. 


102 


ESTIMATION OF EXTENT OF CHANGE IN A 
FROZEN FOOD FROM A RECORD OF ITS 
TEMPERATURE HISTORY 


W. B. Van and D. GUADAGNI 
Western Utilization Research and Development Division, 
Agricultural Research Service, U. 8. Department of Agriculture 
Albany, California 


Improvement in control of environmental conditions during 
the commercial handling of frozen foods will be greatly facili 
tated by development of practical ways to aceomplish surveil 
lance of quality changes in particular identifiable lots of prod 
uct as they move through the entire distribution system. With- 
drawal and testing of samples at key points in the system, the 
obvious and straightforward procedure, will not always be 
practical. An alternative way will become possible by applica 
tion of data secured in the time-temperature tolerance project, 
if the product temperature can be recorded or monitored fre 
quently throughout its entire history. The procedure for esti- 
mating the accumulated quality change is described, and il 
lustrative data from the project are given. This procedure, 
analogous to one that has been used for estimating necessary 
processing time in the retorting of canned foods, involves 
drawing a curve representing the observed temperature history 
on a coordinate system whose ordinate scale of temperatures is 
spaced proportionally to the experimentally determined rates 
of quality change at different temperatures. The total extent 
of quality damage is estimated by comparing the area beneath 
this curve with the area beneath a straight horizontal line rep- 
resenting in the same coordinate system some one of the con- 
stant temperatures at which the rate of change of quality has 
been determined. Limitations and possible fields of usefulness 
of the method are discussed. 
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THE EFFECT OF BLANCHING CONDITIONS ON 
COLOR AND STORAGE STABILITY OF 
FROZEN GREEN BEANS 
W. C. Diereicn, R. L. Marvet-Dare 
and J. NEUMANN 
Western Utilization Research and Development Division 
Agricultural Research Service 
United States Department of Agriculture 
Albany, California 


Observations of commercially packed frozen green beans 
indicated that variation in color quality was related to condi 
tions of blanching. Blanching at low temperatures (185 to 
195°F.) required up to 5 minutes to inactivate enzymes, and 
resulted in beans of a duller green color than blanching at a 
temperature near the boiling point of water, requiring 2 min- 
utes or less for enzyme inactivation. Color stability in subse- 
quent storage was also less in the beans blanched at low tem- 
peratures. 

To confirm these observations, experimental lots of green 
beans were blanched in water and steam at 190, 200, and 
212°F., for varied intervals of time from 1 to 5 minutes. Dur- 
ing the blanching operation, some of the chlorophyll was de- 
graded to pheophytin and this reaction served as a basis for 
color measurement. For samples of equivalent enzyme inactiva- 
tion, differences related to blanching conditions ranged from 
6% for 2 minutes at 212°F. to 17% for 4 minutes at 190°F. 
The color change was toward a duller green as the amount of 
pheophytin inereased. In subsequent storage experiments, it 
was found that the rate of further color deterioration was 
lower for the high-temperature — short-time blanching condi- 
tions. 
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FACTORS AFFECTING THE DRAINED WEIGHT 
AND FIRMNESS OF RED TART CHERRIES 


Rosert L. LABELLES and JAmMps C. MOYER 
New York State Agricultural Experiment Station 
Cornell University 
Geneva, New York 


Drained weight and firmness of red tart cherries are simi- 
larly influenced by the treatment the fruit receives between 
picking and pitting. Although the nature of this treatment is 
often a matter of convenience, a firming of the fruit is usually 
intended. Firm cherries withstand pitting without excessive 
tearing and loss of juice and yield the firm, plump fruit hav- 
ing a high drained weight which is essential to a Grade A 
frozen or canned product. 

Factors which influence the firmness of cherries before 
pitting are the time and temperature of holding in air or in 
water and the degree of bruising. In this pilot-plant study, 
firming was most rapid in the first 3 hours after harvest and 
progressed more slowly thereafter. Holding temperature proved 
less important than elapsed time, although cherries firmed 
slightly faster when not chilled. Other conditions being the 
same, equal degrees of firming were observed whether cherries 
were held in air or soaked in water. Cherries which were so 
badly bruised as to scald readily became as firm as relatively 
unbruised fruit after a conventional soaking period. Although 
soaking cherries in ice water prior to pitting involves a com- 
promise between a somewhat reduced rate of firming and a 
desirable reduction in seald discoloration, it remains the best 
practical means of preserving the quality of this perishable 
fruit during the firming period. 
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LIPOXIDASE ACTIVITY AND OFF-FLAVOR IN 
UNDERBLANCHED FROZEN CORN-ON-THE-COB 
A. C. WAGENKNECHT 
New York State Agricultural Experiment Station 
Cornell University 
Geneva, New York 


Tests for catalase and peroxidase are not always reliable 
as eriteria of adequate blanching for frozen corn-on-the-cob. 
Lipoxidase action has been shown to be associated with off- 
flavor development in frozen raw peas. A study was made of 
lipoxidase activity in corn-on-the-cob blanched under various 
conditions and an attempt was made to correlate residual lip- 
oxidase activity within the ear with off-flavor in the frozen 
product. This relationship was established in certain ears 
which were underblanched and which had developed off-flavors 
during 6 months storage at —18°C. The ears were divided into 
3 general regions; kernel, germ, and cob. Residual lipoxidase 
activity was evident in all 3 sections of such corn ears. The zone 
of greatest lipoxidase activity was the intermediate layer con- 
taining the germ; moderate activity was found in the cobs; and 
only trace amounts were found in the kernels. Positive per- 
oxide numbers were observed in the ether-extracted lipides 
from all sections of the ears. Holding the various tissues for 5 
hours at 21°C. prior to analysis served generally to reduce both 
the lipoxidase activity and peroxide numbers of the lipide 
matter. 


106 


STUDIES ON THE FREEZING AND DEFROSTING 
OF CAKES 
J. W. Pence, M. M. HANAmoro, and J. M. GALBREATH 
Western Utilization Research and Development Division 
Agricultural Research Service 
U. 8. Department of Agriculture 
Albany, California 


Time-temperature curves for freezing and defrosting sev- 
eral types of cake were determined over a range of experi- 
mental conditions considered to be representative of commercial 
practice. Effects of temperature, air velocity, and packaging 
are presented and discussed for iced and plain chocolate and 
yellow layer cakes, angel food, chiffon, and pound cakes. 

At both 0° and —20° F., air moving at 650 linear f.p.m. 
reduced freezing times of unwrapped cakes to a much greater 
extent than when the cakes were wrapped or packaged. Snug 
cellophane, corrugated glassine, or foil packaging had less effect 
on freezing or defrosting times than typical paperboard cake 
boxes. Icings on layer cakes prolonged freezing and defrosting 
nearly as much as when cakes without icings were packaged 
in paperboard boxes. Butter cream icings offered greater re- 
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sistance to heat flow than fudge type icings. Chiffon cakes 
froze and defrosted more slowly than angel food cakes of the 
same size under the same conditions. An increase in tempera 
ture from 80° to 100° F. shortened defrosting times to a 
greater extent than an equal increase from 100° to 120° F. 
Flavor and texture qualities of cakes were unaffected by vari- 
ations in freezing and defrosting times ranging from 2 to 
about 12 hours. 
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EFFECT OF PROCESSING AND STORAGE 
CONDITIONS ON THE COLOR OF FROZEN 
PREPACKAGED RETAIL BEEF CUTS 


W. E. Townsend and L. J. BRATZLER 
Michigan State University 
East Lansing, Michigan 


Processing and storage conditions, especially temperature 
and type of light, have a marked effect on the stability of color 
in prepackaged frozen retail beef cuts. 

Beef rib steaks, vacuum packed in transparent wrappers, 
were used throughout all phases of this study. Studies conducted 
were (a) prehandling conditions, rate of freezing at 0° F. and 
—20° F. on initial color degradation; (b) repeated freezing 
and thawing in two types of wrapping material; (¢) color 
degradation of steaks stored under the same light intensity, 
but at two different temperatures; (d) display of samples 
under various colored filters and colored fluorescent lamps. 
Color was evaluated by the Munsell Spinning Disk Method and 
as percent metmyoglobin by use of a model DU Beckman 
Spectrophotometer. 

Prehandling conditions and rate of freezing affect initial 
color degradation of prepackaged frozen beef cuts. Repeated 
freezing and thawing in an oxygen impermeable wrapper has 
a marked effect on the color of prepackaged frozen beef cuts. 
Temperature of display of prepackaged frozen beef cuts under 
fluorescent lighting at the same level of illumination had an 
effeet on color degradation. Samples stored under fluorescent 
lighting at 0° F. showed less discoloration than samples stored 
in darkness in a self-service case in which there was considerable 
temperature fluctuation. Wave-lengths of light between 560 
mu and 630 mye (yellow and orange portion of the spectrum) 
seem to be responsible for color degradation of prepackaged 
frozen retail beef cuts. 
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X-RAY INSPECTION IN THE FOOD INDUSTRY 


JosurpH W. RANPTL 
General Electric Company, X-Ray Department 
Milwaukee, Wisconsin 


X-ray is used as an inspection device in a wide variety of 
applications in the food industry to maintain quality of prod- 
ucts. Much of the equipment is used to detect foreign objects 
in food products but a number of other uses are utilized in 
food production today. Product inspection can be as early in 
the flow of operations as raw product inspection (looking at 
grain to determine infestation) or as late as the final exam- 
ination of a product (looking at the texture of a cake after 
baking). Both packaged and bulk foods are commonly inspected. 

Another example of the X-ray inspection of products to 
maintain quality is the use of the X-ray level detector, an in- 
line process detector of product fill in sealed containers. Newer 
applications include the use of X-ray gaging in food processing 
to determine concentration or product uniformity. 

X-ray is serving a useful purpose in the food industry to 
maintain a product’s good name and to contribute dollar sav- 
ings to an industry. 
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SUPERVISORY CONTROL FOR THE 
FOOD PROCESSING PLANT 


CarRL W. OHGREN 
Taylor Instrument Companies 
Oak Park, Illinois 


To be discussed are the results and advantages derived from 
central station supervisory control. Such control was applied to 
process instrumentation installed recently in a vegetable can- 
ning plant and in one other food processing plant. Quality, 
yield, and flexibility effects will be presented. Under this 
system, one supervisory operator has the responsibility of 
making all decisions quickly and he can do so accurately, since 
at a glance, most pertinent information regarding the process 
and raw materials are at his disposal as they occur. Results 
indicate that the food technologist working in the processing 
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industry could investigate, and profitably adapt control instru 
mentation with central station supervisory control. Petroleum 
refineries, chemical plants and certain corn refining plants 
have used this type of control during the past ten years. Com 
parative cost of installing process instrumentation with and 
without a supervisory control in new plants as well as the com 
parative cost of converting existing plants to supervisory con- 
trol will be presented. 
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“DETERMINATION OF FLAVOR DIFFERENCES 
BY GAS CHROMATOGRAPHY 


LAWRENCE O’BRIEN, NATHANIEL BRENNER, VINCENT J. COATES, 
AND IRVING FAGERSON 
The Perkin-Elmer Corporation 
Norwalk, Connecticut 


Use of a gas chromatograph as a quantitative and quali 
tative comparator of volatile flavor components is described. In 
this application the exact identification of components is not 
necessarily required if a standard of acceptability is designated. 
The gas chromatograph may be used to show the evidence of 
deterioration or adulteration of flavoring materials as well as 
natural variations in composition of similar food samples. 
Correlation between results obtained by a standard oxidative 
stability testing device and gas chromatographic results are 
shown. 
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AN INSTRUMENT USING LIGHT TRANSMITTANCE 
FOR NONDESTRUCTIVE MEASUREMENT OF 
FRUIT MATURITY 


GERALD S. AnD K. H. Norris 
Agricultural Marketing Service 
Plant Industry Station, USDA 

Beltsville, Maryland 


An instrument is described which indicates the stage of 
maturation of certain agricultural products. The criterion for 
indieating stage of maturation is the wavelength of the first 
transmittance peak when scanning from 500 mu to 700 mu. The 
instrument consists of a small monochromator which uses an 
inexpensive wedge interference filter for the dispersion. The 
filter, driven by an electric motor, provides the monochromator 
with a continuous scanning region from 400 mu to 700 mu. A 
multiplier type phototube is used for measuring the trans- 
mitted light. 

In operation, the whole fruit is placed inside an integrating 
sphere in such a manner that the light must be transmitted 
through the fruit to reach the phototube. The wavelength 
scanning motor is started manually and an electronic control 
cireuit stops the scanning motor automatically when the light 
transmitted through the sample reaches a maximum. Data are 
included to show the change in this measurement vs. time for 
a few samples of fruit. 
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EVALUATION OF LIGHT TRANSMITTANCE 
TECHNIQUES FOR MATURITY MEASUREMENTS OF 
THE PURPLE PLUM (ITALIAN PRUNE) 


JANE V. Ernest, G. A. Birra, A. P. SIDWELL and C. GoLuMBic 
Agricultural Marketing Service 
Plant Industry Station, USDA 
Beltsville, Maryland 


An electronie device specially designed to indicate the wave 
length of peak transmittance of intact fruit was tested for 
performance in indicating changes due to maturation on the 
tree and post-harvest ripening in storage. Plums were the 
varieties Stanley and Fellenberg. Samples were harvested at 
5- to 7-day intervals beginning 30 and 40 days before full 
maturation of the respective varieties. Portions of these 
samples were tested immediately after harvest, the remainders 
were stored at 55° F. and tested at 2- to 3-day intervals until 
the fruit was as ripe as its stage of harvest maturation would 
permit. In addition to readings of wavelength of peak trans- 
mittanee, determination of established maturity indices such 
as soluble solids, titratable acidity, firmness, and Hunter’s 
‘fa’? were made. The last two determinations were made on 
the Maryland Shear Press and the Gardner Color Difference 
Meter, respectively. Cut, de-stoned fruit was used for both 
measurements. 

Wavelength readings were found to increase from ea. 545 
mp to ca. 640 my during maturation of the fruit on the trees. 
Readings of fruit undergoing post-harvest ripening in storage 
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tells you for the first time all about 
the safe, sure, yellow, pure food 
coloring with vitamin A value — 


BETA CAROTENE 


From beginning... 


“Why Is Color So Important? 
You pick the big, colorful apple 
and every bite seems to taste bet- 
ter . . . The best-looking foods 
seem to be the best-tasting.” 


“Color calls to your ap- 
petite — and beta carotene 
makes a compelling call to 
good things, good foods, 
good nutrition, and good 
living.” 


This is a technically accurate, interesting, and informing book. 
It tells you why carotene is no stranger to us . . . the story of the 
carotenoid family and carotene’s history . . . all about beta caro- 
tene’s safety . . . how to use it most profitably in processing foods 
. why it has important vitamin A value . . . how man matches 
Nature to make carotene. 
If you’re concerned with the processing, preparation, market- 
ing, advertising, or constant improvement of food, send today for 
your own copy. There’s no charge, of course. 


To: Vitamin Division 
Dept. FT-4 

Hoffmann-La Roche Inc. 
Nutley 10, New Jersey 


Please send me a copy of for YOUR FREE COPY 
“The Story of Nature’s Yellow — Beta Carotene.” 


Send this coupon 


of the new Carotene brochure 
Name 


Address 
City & Zone 
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POWDERED SPICE FLAVORS 
FLORASYNTH 


Florasynth was one of the first companies to manu- 
facture powdered flavoring materials; and now makes 
available a new kind of soluble spice in powdered 
form — ENTRAPPED POWDERED SPICE FLAVORS which 
are manufactured and designed for use in industries 
such as Canners, Baked Goods, Cake Mix, Frozen 
Foods, Canned Meat, Sausage Manufacture, Meat 
Packers, Sauces, Soup Mixes, Salad Dressing, etc., 
and wherever dry powdered flavors can be used to 
good advantage. 


-ENTRAPPED POWDERED SPICE FLAVORS 


Are made of special extractions of natural spices which possess all the flavoring 
qualities and characteristics of the natural spice. 

Produce a uniform flavor time after time. 

Give greater uniformity in production. 

Are much more economical to use in manufacturing processes. 

Are free from bacteria, mold, yeast spores and bugs, which are common to 
natural spice. 

Are non-hygroscopic, free flowing, water soluble and instantly dispersible. 
Have a high degree of stability as compared to natural spices. 

Are ready for immediate use. 


BLACK PEPPER ENTRAPPED GINGER, ENTRAPPED 
CAPSICUM, AFRICAN ENTRAPPED NUTMEG, ENTRAPPED 

(200,000 pungency) PAPRIKA, ENTRAPPED (40,000 color) 
CELERY, ENTRAPPED SAGE, DALMATION ENTRAPPED 
CINNAMON, ENTRAPPED TURMERIC, ENTRAPPED 


Other Entrapped Powdered Spice Flavors and Blends of 
Entrapped Powdered Spice Flavors available as required. 


Samples and prices on all Entrapped Powdered Spice Flavors upon request 


LABORATORIES, INC. 


EXECUTIVE OFFICES: 900 VAN NEST AVE., (BOX 12) NEW YORK 62,N.Y. + CHICAGO 6 + LOS ANGELES 21 
Cincinnati 2 + Detroit + Dallas « Memphis + New Orleans 12 + St. Louis 2 + San Francisco +» San Bernardino 


BE SURE TO VISIT US AT LET. CONVENTION — BOOTHS 32-33-34 
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increased similarly, with the exception that early harvested fruit 
did not reach as high level of readings as late harvested fruit. 
Wavelength of peak transmittance appeared to be related close- 
ly to Hunter’s ‘‘a’’, both in respect to changes during fruit 
maturation as well as those occurring during post-harvest ripen- 
ing. This is to be expected, since the ‘‘a’’ filter-phototube 
combination is sensitive in the 550-650 my region, while com 
binations for attributes ‘‘L’’ and ‘‘b’’ are relatively insensi 
tive in that region. 

A very high linear correlation between wavelength of peak 
transmittance and soluble solids was also observed. Loss in 
firmness as measured by shear resistance correlated highly with 
wavelength readings especially on tree-maturing fruit samples 

The design and construction of this new electronic instru 
ment is described in an accompanying paper. 
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A METHOD FOR MEASURING RHEOLOGICAL 
PROPERTIES OF EGGS 


James D. Rowan, Karu H. Norris, CHARLES K. POWELL 
Agricultural Marketing Service 
United States Department of Agriculture 
Plant Industry Station 
Beltsville, Maryland 


A torsion pendulum device for measuring the rheological 
properties of eggs is described. The device consists of a light 
weight metal cage suspended vertically between equal lengths 
of piano wire. The egg is clamped into this metal cage. The 
cage is rotated from its equilibrium position, Upon release, the 
eage and the egg undergo an oscillating rotation. This rota 
tional motion is damped by the liquid contents of the egg. By 
measuring this damping factor, the contents of the egg can 
be characterized. A photoelectric unit for measuring this damp 
ing factor is described. The frequency of the rotational motion 
is controlled by the mass of the egg and cage and the size of 
the suspension wire. These factors were varied to provide a 
frequency range from 0.2 to 30 eyeles per second for meas 
urements on eggs. At a frequency of 2.6 ¢.p.s. this measuring 
technique gave a correlation coefficient (r) of 0.74 between the 
damping factor and the Haugh Unit value on 318 eggs varying 
in albumen quality from Grade AA to C. 

The torsion pendulum technique is shown to be applicable 
to the measurement of viscosity of water-glycerol solutions 
over a viscosity range from 1.0 to 50 centipoises. The possible 
application of this technique to viscosity measurement of other 
food products is discussed. 
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COLORIMETRY OF STRAWBERRY PRESERVES 
G. E. Livrneaston, C. T. TAN and Z. SasBry 
University of Massachusetts 
Amherst, Massachusetts 


Various means of color measurament have been used in past 
investigations of color changes in strawberry jellies and pre 
serves. The color of these products is primarily attributable to 
the red anthocyanin pigments naturally present, and to the end 
products of the various ‘‘browning reactions’’ occurring in 
processing and in storage. Consequently color changes taking 
place in strawberry preserves and jellies involve a decrease in 
the redness and an increase in the brownness of the products. 
Methods based upon analysis of the pigment content, and 
determination of the ultraviolet light absorption related to 
browning precursors, have proven themselves useful but too 
laborious for routine control usage. C.I.E. brightness values 
which correlate significantly with heat treatment, pigment con- 
tent and ultraviolet absorption in the case of jellies, do not 
show a good correlation with the same values determined on 
preserves, perhaps due to the heterogeneity of the latter. Using 
the Photovolt Reflection Meter and the Gardner Color Differ 
ence Meter, correlations between the pigment content, ultra 
violet absorption, visual ratings and various instrumental 


measurements were determined. The tan™! obtained with 
L 
the Gardner Color Difference Meter provided the most signifi 
eant correlations. 
115 
GRAPHIC MEASUREMENT OF UNMOLDED GELS 


NICHOLAS D. Pintavuro and R. E. 
General Foods Corporation 
Tarrytown, New York 


Sag and change of unmolded gels ean be measured by ob- 
taining a series of shadowgraphs on a photographic plate. 
Graphie translations of the shadow lines enable objective 
measurements, useful in the study of melting and relaxation 
characteristics of gels. Study of gel systems for dessert prod- 
ucts has attracted attention to the relaxation and melting 
-haracteristics of unmolded gels. Pectin, alginate gels, and 
thers of the non-melting types can be characterized by relax- 
ition or sag measurements only. Gelatin gels exhibit both sag 


ind melt at temperatures above 70 

A special test cabinet was designed for these measurements. 
It consisted of a series of compartments containing sample 
platform and a light source to cast the shadow of the gel on 


a photographie plate. The design includes provisions for casting 
a suecession of shadows on the same photographie plate with- 
out disturbing the sample or opening the compartment. Each 
compartment can be operated independently with respect to 
time cycle. In addition, the measurements can be made over a 
range of temperatures and relative humidities. 

Several examples are given showing the effect of tempera- 
ture and humidity on sag and change of shape of both the 
melting and non-melting type of gels. 
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CURING OF HAM 
A STUDY OF SODIUM CHLORIDE DIFFUSION 


H. E. Wistrercu, R. E. Morss, L. J. Kewyon 
Rutgers University 
New Brunswick, New Jersey 


Rate of diffusion of sodium chloride (1) into ham muscles 
wus investigated. A technique simulating a brine pocket inside 
the meat was developed. Sodium 


chloride diffusion rate was 
determined by measuring amount of salt diffused into pork 
musele through a known area in 24 hours. At 3° C. there are 


no significant differences between sodium chloride (1) diffusion 
rates into different bam muscles. Four muscles, semimembrano- 
SUS, St tendinosus, rectus femoris and biceps femoris were 
investigated 

Effeet of temperature on diffusion showed that diffusion 
rate inereases with temperature. For temperatures above 0° C., 


diffusion rate temperature relationship appears to be linear. 
When sodium nitrite was added to the sodium chloride solution, 
rate of NaCl diffusion seemed to increase but this increase was 


not statistically significant. Results of studies on influence of 
brine concentration and enzymes on NaCl diffusion rate into 
ham will be presented. 
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APPLICATION OF NUCLEAR MAGNETIC RESONANCE 
IN MEAT RESEARCH 


Rosert K. STerra, CLARENCE A. BLANCK, EvUGEN WIERBICKI, 
ind GLEN E. Cooper 
The Rath Packing Company 
Wate rloo lowa 


Pertinent principles of nuclear magnetic resonance absorp- 
tion are reviewed and the general application to quantitative 
moisture measurement is discussed. Instrument description, pre- 
liminary test data, and analytical results are presented. 

Conventional methods for determining moisture in meat 
products are time consuming and preclude the possibility of 
process control. The afore-mentioned considerations stimulated 
interest in a method first investigated by the Western Regional 
teseerch Laboratories of The United States Department of 
Agriculture and later by the Southwest Research Institute. 

Basie principle underlying the application of nuclear mag- 
netie resonance to the determination of moisture is the phe- 
nomenon of precession exhibited by various atomic nuclei, and 
in particular hydrogen, when placed in a strong magnetic field. 
It has been further demonstrated that atomie nuclei have an 
ability to absorb radio-frequency energy at discrete levels dur- 
ing precession. This amount of absorbed radio-frequency en- 
ergy can be detected, amplified and measured electronically. 


An attempt was made to apply the techniques of nuclear 
magnetie resonance spectroscopy to the determination of mois- 
ture in meat products. Results indicated that the moisture in 
meat is differently associated with proteins than that of corn 
and cereals. However, it was definitely shown that the amount 
of free and bound water affect the signal response of the 
instrument. The effect of other constituents— such as fats 
and salts; chemical properties, such as hydrogen-ion concentra- 
tion; and certain other physical conditions, such as tempera- 
ture, denaturation, etc. — were noted and will be presented. 
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CARBONYLS IN OXIDIZING FAT. I. SEPARATION OF 
STEAM VOLATILE MONOCARBONYLS INTO CLASSES 


A. M. Gappts, Rex Euiis, and Grorce T. Currie 
Eastern Utilization Research and Development Division 
Agricultural Research Service 
U. 8. Dept. of Agriculture 
Beltsville, Maryland 


Procedures are described for the estimation of total vola- 
tile carbonyls as 2,4-dinitrophenylhydrazones, and their sep- 
aration and determination as monocarbonyl and dicarbonyl 
fractions. Reproducibility of these methods as affected by 
degree of oxidation and tissue composition, and peroxide- 
carbonyl relationships found in preliminary studies of pork 
fat tissues are discussed. 

A rapid paper chromatographic method of separating the 
monoearbonyl 2,4-dinitrophenylhydrazones into classes, and de- 
termination of proportions of these classes are described. 
Separation of mixtures of authentic hydrazones of the normal 
aliphatic saturated aldehydes, 2-en-l-als, and 2,4-dien-1-als 
showed that the separation, with certain minor reservations, is 
precise and quite valid. Although one class, possibly uncon- 
jugated unsaturated compounds, has not been identified, the 
method appears sufficiently accurate for study of changes in 
freezer stored fat tissue. The procedure also presents a rapid 
means of identifying the individual carbonyl compounds that 
are present. Preliminary studies of changes in classes, and their 
proportions, in stored pork fat tissues are discussed. 
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RELATIONSHIP OF MEAT PIGMENTS 
TO FAT OXIDATION 


Marearer J. Trims and Berry M. Warrs 
Florida State University 
Tallahassee, Florida 


Catalytic effect of hemoglobin and other iron porphyrins on 
the oxidation of fats has been established. Our present know- 
ledge has been derived from work on solutions of heme pig- 
ments. Little is known about eonditions under which the reac- 
tion becomes important in the preservation of meat. Informa 
tion is needed on the role of meat pigments in fat oxidation 
in situ. The problem of oxidative rancidity is greater in un 
eured than in cured meats. It was therefore considered possible 
that differences exist in the heme pigments of meats which 
affect fat oxidation. Accordingly, this investigation was de 
signed to study the relationship of cured and uncured cooked 
meat pigments to fat rancidity. 

Fat oxidation was measured in pork hams by the TBA 
reaction. Evidence is presented which suggests that the oxi- 
dized ferric form of the pigment is the active catalyst in fat 
oxidation. Uneured cooked meat, which contains ferric de- 
natured globin hemochromogen, became rancid shortly after 
cooking. No rancidity was noted in cured meat samples in 
which the pigment was present as pink ferrous nitric oxide 
hemochromogen. When brown ferric decomposition products 
appeared, TBA values increased. 
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USE OF ANTIBIOTICS AND GAMMA IRRADIATION 
IN THE AGING OF STEAKS AT 110° F. 


P. D. Brown, Berry Gincer, W. R. CHessro, C. Epira Weir 
and G. D. WILson 
American Meat Institute Foundation 
Chieago, Illinois 


Experimental use of antibiotics and gamma irradiation for 
the preservation of perishable foods has been under investiga- 
tion by many workers. These tools have been used as a replace- 
ment or as a supplement to the more common methods of 
preservation. 

In studies concerning the high temperature aging of beef 
round steaks, 20-30 p.p.m. of oxytetracyeline and 40-45 thou- 
sand rad of irradiation were used as a preservative. Levels of 
91 thousand rad produced off flavors. Results of the initial 
studies suggested that gamma irradiation retarded tenderizing 
action during aging at 110° F. An experiment was designed 
to study this apparent effect. An analysis of the results from 
round steaks from 8 animals indicated that 40-45 thousand 
rad gamma irradiation did not affect the tenderizing process 
when steaks were aged at 110° F. 

In another experiment 8 pairs of inside U.S. Utility rounds 
and 8 pairs of U.S. Good rounds were infused with 20 p.p.m. and 
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30 p.p.m. oxytetracycline respectively, and cut into steaks. The 
steaks were randomly allotted to an aging treatment. Control 
steaks were frozen for comparison with adjacent steaks aged 16, 
24 and 40 hours at 100° F. and frozen prior to serving to a 
taste panel. A significant increase in tenderness occurred after 
24 hours aging with no further increase in tenderness after 40 
hours aging. 

An experiment was also conducted to compare the effects 
of short time-high temperature aging to the effects of the 
more conventional time and temperature used to age beef. 
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STUDIES ON RESIDUAL CHLORTETRACYCLINE 
IN MEAT 


I. Escantuua, AGNES FRANCES CARLIN 
and JouHn C. AYRES 
Iowa Agricultural and Home Economies Experiment Station 
Ames, Iowa 


Effectiveness of chlortetracycline (CTC) in prolonging stor- 
age life of flesh foods has been investigated by a number of 
workers; however, relatively little work has been reported on 
the residual CTC in the meat after cooking. In this study, 
microbiological assays were conducted to determine the residual 
CTC in raw and cooked round steak, in ground beef, and in 
wieners, 

Round steak was infused with the antibiotie (5 ug./g.) and 
broiled to an internal temperature of 60° C. Results indicated 
that an appreciable amount of antibiotic remained in the 
cooked meat and that the extent of inactivation was not the 
same throughout the steak. The area near the center generally 
gave higher residual CTC than the outer portions. However, 
when 1-inch eubes of steak were stewed until tender (approxi- 
mately 2 hrs.) antibiotic in the treated steak was completely 
inactivated. CTC was added to ground meat at levels of 15, 5 
or 1.7 wg./gm. Assays were made on raw samples stored one 
day (8° C.) and on meat patties broiled to the rare, to medium 
and the well-done stage. The relation of the antibiotic residues 
to the various temperatures will be reported. 

Wieners containing CTC in amounts of 30, 10 or 3.3 ug./g. 
were smoked before storage at 1° C. for 26 days. Assays for 
residual antibiotic were made after the wieners were stored 5, 
7, 12, 19 or 26 days. Samples tested at the 5 day storage period 
contained approximately 4.1, 2.1 and 0.5 ug./g. in the raw 
samples and an average of 2.0, 1.1 and 0.1 ug./g. in the wien- 
ers placed in boiling water and allowed to stand in the hot 
water for 10 minutes. After 19 days, raw samples contained an 
average of 4.1, 1.3 and 0.3 uwg./g. and the cooked wieners had 
approximately 1.3, 0.5 and 0.1 ywg./g. Results seem to ‘indi- 
cate that the loss in antibiotic content during storage is grad- 
ual. 
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CHLORPROMAZINE RESIDUES IN BEEF TISSUES 


R. L. Henpricxson, G. V. H. W. Revser, 
and Bint CosTELLo 
Oklahoma State University 
Stillwater, Oklahoma 


Feeder calves are often nervous, easily excited and do not 
become adjusted to the feed lots for several weeks after wean- 
ing. This period of adjustment is costly in terms of gain and 
feed efficiency. A technique for reducing this loss would be of 
value to the producer. 

The producer must also bear the expense of losses during 
truck or rail transportation. Such financial losses are the re- 
sult of actual loss in carcass weight, from bruises, cripples and 
often death. Since tranquilizer drugs have been successfully 
used in the medical profession to calm the patient and in the 
veterinary field to restrain large animals, it is quite likely that 
they will find many practical ‘ses in meat animals. 

One problem of great concern to both the producer and 
processor when using this type drug is whether the drug may 
remain in the edible tissue after it has been fed or injected 
prior to slaughter. Nine tissues from the beef animal have 
been assayed for chlorpromazine and chlorpromazine sulfoxide. 
They are lean, fat, blood, heart, liver, kidney, brain, lung and 
tongue. Information is presented on the residual effect of in- 
jeeting chlorpromazine. 
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BACKGROUND AND HISTORY 
OF PRESSURIZED FOODS 


W. E. GRAHAM 
Clayton Corp. 
St. Louis, Mo. 


3 
|_| 
| 
1 
|_| 
| 
= 


Relationship between pressurized foeds and true aerosols is 
clarified. Examples of typical ‘‘aerosols’’—foams, sprays and 
liquids—are illustrated. Inception and growth of the aerosol 
industry in the past 10 years have resulted from the joint 
efforts of the propellant, valve and container manufacturers 
utilizing the sciences of chemistry and physics along with the 
art of mechanics. Containers had only slightly to be varied 
from those generally available. Propellants have been gases 
commercially available as liquified gases used in the refriger 
ation industry or soluble and insoluble compressed gases used, 
or similar to, those already used in food packing. 

Factors, technical and economic, which have lead to the 
suecess of some pressurized foods are analyzed. Experience has 
demonstrated that merely packaging a food as a pressurized 
system does not automatically insure its success. To develop 
desirable pressurized foods there needs to be added to existing 
aerosol technology the biological approach of the food tech 
nologist combined with the culinary artistry of the chef. 

Examples of various food aerosols are given. The techno] 
ogy of whipped cream is reviewed. Tribute is paid to various 
organizations such as the U. 8S. Dept. of Agriculture, the In 
terstate Commerce Commission, and the Chemical Specialties 
Manufacturers Association. 
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PACKAGING REQUIREMENTS FOR 
PRESSURE PROPELLED FOODS 


D. W. Rrester, H. T. Horrman, Jr., and R. C. WARNER 
American Can Company 
Maywood, Illinois and Barrington, Illinois 


Various factors and problems associated with packaging 
requirements of pressurized food products are discussed. These 
are considered in connection with the following items which 
make up the pressurized food unit: product, propellant, and 
container with associated accessories. 

Problems encountered in the pressurized food product in- 
elude product change on dispensing, gas spurting and splat- 
tering of product, and excessive product retention in the case 
of higher viscosity products. Methods that have been studied 
to eliminate or alleviate some of these problems are presented. 
In addition, the problems associated with the regular packaging 
of food products are also encountered. These include preserva 
tion, color and flavor retention, and container service life. 

The propellant is an important item for consideration. 
Since choice of propellant is limited to compressed gases, th¢ 
pressure reservoir provided by liquefied propellants is not avail 
able. The necessary amount of gas is provided by higher ini 
tial pressures. In certain cases, some gas reserve is provided 
by gas solubility in the product. 

Experimental nitrogen propellant studies are presented in 
which the effect of agitated versus static gassing and gassing 
hot versus cold is determined on (1) the weight of gas which 
ean be introduced, (2) freedom from bubbles in the dispensed 
product, (3) residual pressure when all product is discharged, 
and (4) drop in pressure which occurs during storage. 

Data are also presented in which leakage rate measurements 
of nitrogen from containers with and without valves were 
made. These measurements were made at various temperatures, 
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HEAT PRESERVATION OF PRESSURE DISPENSED 
FOOD PRODUCTS 


E. D. Gieaarp and P. B. GorrscHALL 
Continental Can Company, Inc. 
Chicago, Tllinois 


It is neither practical nor desirable to merchandise most 
pressure dispensed food products under refrigerated storage. 
Therefore, various methods of obtaining and maintaining com- 
mercial sterility in the packaged product have been considered 
for several product types. The problem differs from that of con 
ventionally packed foods in that pressurized foods involve the 
food ingredient and a propellant gas introduced separately 
into the container. The pressure at which the propellant gas 
must be introduced into the container and the increase in pres 
sure that results with increased temperature of sterilization 
complicates the problem. Data accumulated in evaluating vari- 
ous heat preservation procedures are presented. Advantages 
and disadvantages of these procedures are discussed. 
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HOW A FOOD MANUFACTURER CAN START AND 
COMPLETE A PRESSURIZED FOOD PROGRAM 


Rosert C. WEBSTER 
Western Filling Corporation 
Los Angeles, California 


Establishing a research program for developing and even- 
tually marketing a pressurized food product is very much on 
the minds of many food manufacturers. Prior to actual com- 
mencement of a research program, management should de- 
termine a product type which will fit the economie and 
convenience factors of the pressurized package. The food manvu- 
facturer should then strive to develop a product which will 
possess the necessary attributes for successful dispensing. 
Among these are particle size, viscosity, product stability, 
color, and flavor. 

The research program can best be carried on with the as- 
sistance of a specialized outside research source. The major 
can companies, custom-fillers, and propellant suppliers offer 
complete laboratory services which will bolster the research 
activities of the food manufacturer. The combined research 
activities should then be directed toward resolving the following 
factors: 


1. Product propellant relationships 


2. Product valve relationships 

3. Product actuator relationships 
Product container relationships 

5. Product — end use relationships 


Upon establishment of the above factors the manufacturer 
would then either install his own packaging facilities or, better 
still, turn his product over to the specialized custom filler. The 
eustom-filler is in a very excellent position to package due to 
experience and established facilities. The food manufacturer 
most probably would not package until the volume or econom- 
ies were sufficient to overcome the large capital expenditure 
for packaging equipment. 
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THE FOOD PROCESSOR IN THE PRESSURIZED 
FOOD FIELD 
Vicerer J. DiRocco 
] Ine. 
Menlo Park, California 


Continuing research has now made it possible to dispense 
food products in variety of forms and, in so doing, promises 
to add still another successful chapter to an already soaring 
specialty business. Working with the research facilities of a 
major can company, preliminary investigations were success- 
fully made, utilizing compressed propellants. Next step was to 
find a custom packer willing to work with the processor in 
tackling many unsolved related problems before production 
of the product was to become a reality. The spray characteris- 
ties desired with an established formulation necessitated de- 
signing the proper valve and actuator. Some modifications in 
the product formulation were also made to facilitate particle 
size and proper viscosity. Test packs were made for product 
evaluation. Much effort and consideration were given to the 
residual oxygen content in an effort to minimize its effect on 
the product and can lining. Inoculated test packs were made 
to assure adequate processing procedures. As a result of this 
study, the first spray type pressurized food product has been 
successfully marketed, thereby introducing a new trend in 
convenience type packaging. Test market results were quite 
favorable, and those closely related to pressurized food pack- 
aging are optimistic as to the future. 
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FACTORS AFFECTING BEHAVIOR OF FRUIT AND 
VEGETABLE JUICES DURING VACUUM DRYING 


K. Norrer, J. E. BRekKe, and W1LLIAM F. TALBuRT 
Western Regional Research Laboratory, USDA 
Albany, California 


Successful production and recovery of fruit juice powders 
is, to a great extent, dependent upon establishing a suitable 
porous structure in the product. This porous structure is de- 
sirable because it promotes drying, contributes to ease of re- 
moval from drying surfaces and has a strong influence on the 
rate of reconstitution of the finished product. 

Qualitative and quantitative composition of the fruit juices 
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has a marked effect upon the production and maintenance of 
the desired porous structure during the vacuum drying proc- 
ess. Model systems were used to explore the effects of various 
components as determinative factors in promoting or inhibiting 
the formation of the porous structure during dehydration. 
Amounts of fructose, glucose, sucrose, invert sugar, citric acid, 
and pulp were varied and degree of effect on porous structure 
determined. 

Validity of conclusions drawn from model system experi- 
ments was tested by preparing and vacuum drying fruit juices 
with modified composition. 
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DRYING TECHNIQUES UNDER HIGH 
VACUUM CONDITIONS 


W. Conuey, F. Frxari, and G. W. Barp 
Chain Belt Co. 
Milwaukee, Wisconsin 


Absolute drying pressure, drying temperature, source of 
heat, and drying time are easily manipulated to produce de 
sirable heat transfer effects during the continuous vacuum 
dehydration of citrus and other food products. 

Effects of each of these variables and several important 
physical phenomena, such as puffing, are illustrated. Tech- 
niques of heat manipulation, such as radiant heat and steam 
conduction heat, pufling to create this expanded layer, and 
addition of drying aids to assist in creating this expansion, 
will be discussed. The importance of keeping this expanded 
layer in the puffed condition during the entire drying cycle 
will be emphasized. 

Consideration is also given to the general physical condi- 
tion and properties of the material to be dried before process- 
ing, such as solids concentration, adhesiveness, invert sugars, 
and viscosity. Several important factors have been found which 
influence final product density such as initial feed solids con- 
centration and drying temperatures at various stages of the 
drying cycle. Many of the process variables which occur before 
dehydration may be corrected in the Chain Belt dehydrator by 
the correct manipulation of temperature profiles, drying times, 
and drying pressures. 

General operation of a continuous vacuum dehydrator is 
described using a hypothetical product illustrating how the 
equipment is set into operation and finally under automatic 
control. Materials, easily dehydrated by this means, which have 
been proven in the laboratory and through commercial appli- 
eation are listed as follows: coffee, orange, grapefruit, citrus 
Vitamin P, whole milk, soft drink bases, tomato, ete. 
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VACUUM DEHYDRATION OF 
FRESH PEACHES AND CHERRIES 


W. R. Dorsey, S. I. Srrasuun, R. E. FAULKNER 
Vacu-Dry Co. 
Oakland, California 
and A. C. Raucu and H. W. FPrirzscue 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chicago, Illinois 


Two Industrial Preparedness Studies were conducted, one 
for fresh Elberta peach slices, the other for red, sour, pitted 
Montmorency cherries. Purpose of each study was to project a 
laboratory scale process to a commercial level in order to eval- 
uate commercial production feasibility of each product for 
military use. This paper discusses processing techniques, pro- 
duction problems, equipment requirements and cost consider- 
ations. 
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“INSTANT” NAVY AND LIMA BEANS 


W. R. Dorsey, S. I. Srrasnun, R. E, FAULKNER 
Vaecu-Dry Company 
Oakland, California 
and A. C. Raucnu and H. W. FPrirzscue 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chicago, Illinois 


Results are reported on two Industrial Preparedness Studies 
for the Quartermaster Corps on the production of dehydrated 
precooked navy beans and dehydrated precooked fresh lima 
beans, both of the ‘‘instant’’ type. Two different processing 
techniques were used. Processes, production problems, plant 
facilities, equipment requirements, and cost considerations are 
discussed. 
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STORAGE STABILITY OF FREEZE-DRIED SOUP MIXES 


J. J. WuHRMANN, C. O. CHICHESTER and MARION SIMONE 
University of California 
Davis, California 


Dehydrated vegetable soup mixes were prepared from con- 
ventionally dehydrated vegetables and from freeze-dried vege- 
tables. These mixes were compared organoleptically as to (a) 
original flavor and (b) storage stability under different con- 
ditions of storage. 
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IMPROVEMENT OF POTATO GRANULE QUALITY 
BY FLUIDIZED BED FINISH DRYING 


Masry T. Ropy and Morris SIMON 
Quartermaster Food & Container Institute 
for the Armed Forces 
Chicago, Illinois 


Fluidized bed finish drying of potato granules has provided 
a method of producing potato granules of better quality and 
of lower moisture level than was obtainable by various pneu 
matie drying processes. The surface of the fluidized bed finish 
drier is made up of porous refractory plates through which 
heated air is passed into a bed of granules, partially dehydrated 
by pneumatic means, to moisture levels of 10-12%. The particle 
size of the potato granules permits their being moved as a fluid. 
Fluidizing air is thus used to transport heat to the granules 
and to remove water vapor from the system. At the same 
time, rapid and intimate contact with all individual particles 
is provided, thus guaranteeing excellent heat transfer and mois- 
ture removal. As the velocity of the air is low, the action of 
the grauules is gentle, minimizing impact damage. Because 
of the mixing action that occurs, particles tend to dry uni- 
formly, and it is not necessary to apply heat in excess of that 
actually necessary for evaporation of moisture. Therefore, the 
heat requirement is low, and the individual granules remain 
relatively cool until low moisture levels are reached. 

Consumer preference and other analytical data obtained 
from a two-year storage study conducted at the Quartermaster 
Food & Container Institute for the Armed Forces indicate the 
superiority of fluidized bed finished dried potato granules over 
those pneumatically dried. The study encompassed potato gran- 
ules pneumatically dried to 7% moisture, and fluidized bed 
finished dried to 7, 6, 5 and 4% moisture, as well as two tem- 
peratures of storage. 
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STORAGE CHARACTERISTICS OF POTATO GRANULES 


R. M. STEPHENSON and T, SANo 
American Potato Company 
Vacaville, California 
and P. R. Harris 
Idaho Falls, Idaho 


Potato granules are subject to non-enzymatic browning, 
oxidative rancidity, and other deteriorative changes. This pa- 
per covers extensive storage study conducted to determine the 
effeet of moisture content, storage temperature, inert gas pack 
aging, sulphite salts and antioxidants, 

Moisture contents in the range of 8%-10% retard rancidity 
but make the granules subject to non-enzymatic browning at 
elevated temperatures. At room temperature storage, color is 
stable even at 10% moisture. Storage in oxygen atmosphere 
allows rancidity to develop quickly. Storage in inert gas at- 
mosphere prevents rancidity but has limited packaging appli- 
eation. Sulphite salts are essential in protecting color during 
processing and are required at levels low enough not to be an 
adverse factor in flavor. Some antioxidants are very effective 
in protecting against off flavor and aroma at concentrations 
as low as 5 p.p.m. or less. 
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INDEX FOR EXPRESSING THE CROSS-CIRCULATION 
DRYING RATES OF PEAS 


J. ©. Mover, H. R. PALLEsen and R. S. SHALLENBERGER 
New York State Agricultural Experiment Station 
Cornell University 
Geneva, New York 


Drying rates are of importance economically and of inter- 
est in relation to the quality of the dehydrated product since 
faster rates of drying are usually associated with greater re- 
hydration capacity. An approximation of the drying rate can 
be obtained by noting the time required to reach a specified 
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moisture level. This procedure is subject to the errors of de 
termining the initial moisture content of wet peas and error 
in weighing dried product especially where the moisture con 
tent is low. A better procedure is to plot a number of product 
weight readings during drying and obtain a line of best fit 
when the moisture content is plotted in relation to drying 
times. From such curves the time required to reach the desired 
moisture content may be determined. However, the curvilinear 
nature of this relationship makes it difficult to compute the 
line of best fit. This difficulty has been overcome by plotting 
the square root of the reciprocal of the moisture content of the 
product on a dry weight basis against drying time so that a 
linear relationship is obtained. 

When this straight-line relationship is plotted using stand 
ard coordinates, the tangent of the slope may be calculated 
as degrees of angle O which then represents the relative drying 
rate. Fast drying rates are characterized by minimal angle O. 
Examples are given of the use of this index in determining the 
relative importance of factors affecting the cross-circulation 
drying rate of peas. 
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STORAGE BEHAVIOR OF POWDERED 
DEHYDRATED CRANBERRIES 


Z. I. KerTesz 
N. Y. State Agricultural Experiment Station 
Cornell University 
Geneva, New York 
and Morris SImMon 
Quartermaster Food and Container Institute 
Chicago, Illinois 


Storage tests were conducted with dehydrated cranberry 
powder applying temperatures up to 131° F. and storage 
lengths beyond one year. Moisture contents of the samples were 
varied from 2.6% to 8.7%. At 3.4% moisture content this product 
withstood storage for one year at 90° F. without great loss of 
jelly-forming ability. At 100° F. in one year the jelly-forming 
ability decreased significantly but still a jelly which did not 
fall apart was formed. Increasing the moisture content above 
4% or the temperature above 100° F. resulted in rapid storage 
deterioration. A commercial dry jelly mix (presumably con- 
taining citrus pectin) showed significantly better storage 
properties both at higher moisture contents and at higher tem 
peratures. It is suggested that cranberry pectin is exceptionally 
heat sensitive. Some information on the thermal stability of 
various pectin solutions is presented to illustrate this point. 
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OBSERVATIONS ON THE CHANGES PRODUCED IN 
THE FREEZE DEHYDRATION OF MEAT 


M. K. Hampy and F. E. DEATHERAGE 
The Ohio State University 
Columbus, Ohio 


Eating quality of dehydrated meat is related to the water 
holding capacity of the rehydrated samples. Although water 
holding capacity of fresh beef increases with post mortem 
aging, this effect does not carry over to freeze dehydrated meat. 
Infusion of rounds with modifier solutions (such as 1.03 M 
NaCl, 0.137 M KCl and 5.0 X 10°3 M Na-ascorbate, (modifier 
sol./meat = 1:12.5) favorably modified the fresh meat; yet 
the improvement in water-holding capacity and eating quality 
did not carry over to the rehydration of freeze dehydrated 
meat. The primary and the secondary structure of the meat 
proteins are adversely affected by the rehydration process. 
Denaturation with resulting changes in permeability of the 
fibers appears to result from freeze dehydration as evidenced 
by the cationic shifts both in the water extract and the juice 
expressed on heating; changes in the water soluble nitrogen 
content and the decrease in the water-holding properties of the 
meat. 

Exploratory experiments on cooking meat prior to freeze 
dehydration will be described. Electrophoretic studies on meat 
extracts during post mortem aging and after freeze dehydra- 
tion will be briefly discussed. 
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ANTIOXIDANT TREATMENT OF PAPERBOARD FOR 
INCREASED SHELF LIFE OF 
PACKAGED DRY CEREALS 


E. F. and SHMIGELSKY 
John Stuart Research Laboratories 
The Quaker Oats Company 
Barrington, Illinois 


Double-bleached manila-lined chipboard was treated by 
the board manufacturer with butylated hydroxyanisole prior 
to being made into one-ounce individual cereal packages. The 
antioxidant was applied to the inside surface of the board in 
an amount equal to 0.05% of the board by weight. Three 
types of flaked dry cereal were packaged in this material, 
each package : verwrapped with 300 MST Cellophane. 
Shelf life tests were conducted at room temperature and at 
100° F. Control pa untreated board were prepared 
ind ineluded in the . Pas valuations of aroma, flavor, 
and overall preference sre conducted after 18 weeks and 52 
weeks with ps of ; non-expert judges using the 
hedonic rating system. Antioxidant treatment of the paper- 


board was ignificant improvement in 


acceptability after storage in all 3 cereals. 
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EFFECTS OF LIGHT ON PACKAGED FOOD PRODUCTS 


J. J. BIRDSALL 
Wisconsin Alu Research Foundation 
Madison, W isconsin 


That light adversely affects the quality of food products 
has been known for some time. How and where these changes 
in some food products occur will be discussed. Usually the 
change is an oxidation with the light either catalyzing the 
reaction Or serving as a source of energy to accelerate it. First 
effects were obvious changes such as in color, flavor, odor, and 
freshness. As studies were continued, loss in nutritional value 
was observed. 

Experiments have been conducted on various food products, 
including cheese, milk, breads, and potato chips to determine 
the effect the package has on properties such as flavor, vita- 
min retention, and oxidation. Results of these experiments 
apidly foods change in today’s 

as well as on a comparative 
basis. Packages included experiments were made of 

iper and paper board, and cellophane. 


show, among other thi 
packages under norm: 


gyiass, me tal, waxed 
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FACTORS AFFECTING WATER-VAPOR TRANSFER 
RATE THROUGH FOOD-PACKAGING FILMS 


M. KAREL ar B. E. Procror 
Massachus of Technology 
Cambridge Massachusetts 


Standard tests water-vapor permeability of food pack- 
aging materials are performed at elevated temperatures and 
humidities. Results of these t are frequently extrapolated 
basis of an assumed linear 

differential and the 


to other ambient con 
relation between 
transfer rate. 

In order to study the lity of this assumption and to 
determine the factors affecting water-vapor permeabilities of 
food packaging materi: experiments were performed at sev- 
eral conditions of temperature and humidity, using gravimetric 
and hydrometric i permeability measurement. Ma- 
terials studied luded commonly used packaging materials as 

‘ p plastic films. Experimental 
presented and their prac 


tical and theoretica gnificance discussed. 


well as some of 


results obtained 


14] 


ALUMINUM FROM THE CAN MAKERS’ 
POINT OF VIEW 
W. Brientron, Roger H. 
American Can Company 
I s and New York, New York 


The changing aluminum supply situation has recently 
aroused considerable speculation as to the possibility of using 
a rigid packaging material. 
Can makers, however, have investigated aluminum periodically 
over a 30-year period in their continuing search for alternates 
for tin plate. During this period much information on the 
performance of the light metal has been accumulated. Side 
seam cemented, shallow drawn, and impact extruded aluminum 
cans are immediately available. Cans may also be produced by 
other methods, but further development will be required before 
they are manufactured in volume, 

One of the major objectives of aluminum producers and 
can makers is an alloy which can be substituted for tin plate, 
gauge for gauge. With the principal commercial alloys, large 
percentage increases in gauge over that of tin plate are re- 
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quired to give equivalent strength and performance, such as 
resistance to denting abuse, pressure buckling and vacuum 
collapsing. More moderate gauge increases will probably suf- 
fice if certain changes in packaging procedure and container 
handling not now in effect for tin plate cans are instituted. 

Plain inside aluminum containers are not as corrosion re- 
sistant as plain inside tin plate containers, but will be suit- 
able generally for non-aqueous or low moisture products. Cans 
for other products will require at least one inside organic 
coating. More corrosive products will require multiple coats, 
possibly in connection with some plate treatment. Aluminum 
eliminates any outside red rusting problem, but is itself sub- 
ject to black or gray discoloration under certain conditions 
and must be given special treatment for full retention of 
brightness. 

At today’s prices aluminum cans will probably be used in 
packaging a variety of small volume specialty products where 
the advantage of using the metal will more than offset the in- 
creased costs. Large seale replacement of tin plate for con- 
tainers, however, will depend upon the ability of aluminum 
producers to reduce the price of sheet to the point where 
aluminum ean be substituted for tin plate without increasing 
the cost of the package. 
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APPLICATION OF DIFFERENTIALLY COATED 
TIN PLATE TO FOOD CONTAINERS 


R. D. MoKrranan, J. C. and 8S. J. HorcHner 
Research and Technical Department 
American Can Company 
San Franciseo, California 


This study reviews the background and data leading to 
the introduction, in 1952, of differentially coated tin plate. 
The procedure by which this new material was introduced into 
food containers is described. Shelf life data for representative 
eanned foods are presented to explain the basis for the transi- 
tion from hot dip to differentially coated tin plate for the 
packaging of foods in metal containers. Present status of dif- 
ferentially coated plate and commercial considerations in its 
use are discussed. The future of this new material is indicated. 
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EFFECT OF PACKAGING ON PALATABILITY AND 
WEIGHT LOSS OF FROZEN 
GROUND PORK AND BEEF 


J. D. Winter and R. TRANTANELLA 
University of Minnesota 
Institute of Agriculture 
St. Paul, Minnesota 


Rate of oxygen permeability of a packaging material may 
significantly affect the palatability and acceptability of cer- 
tain frozen foods in storage. This paper covers a study of 6 
different gauges of polyethylene film and 4 different combina- 
tions of polyethylene with other packaging materials, using 
ground pork and ground beef as the food product. Some of 
the films were treated with antioxidants and some lots were 
packaged in an initial atmosphere of nitrogen. After packag- 
ing and freezing, the meat was stored at 8° to 12° F. (—13.33° 
to —11.11° ©.) for periods up to 11 months. Reference sam- 
ples were packaged in aluminum foil, frozen and stored at 
—15° F. (—26.11° C.). 

Palatability scores for ground pork at the 4-month storage 
period were good. Ground beef was not judged at this period. 
However, at the 7-months’ storage period significantly higher 
palatability seores were found for ground pork stored in heav- 
ier gauges of polyethylene and in films made of polyethylene 
in combination with other materials. 

After storage of ground pork for 10% to 11 months and 
ground beef for 8% and 10 months, all scores were low. The 
seores of the reference samples stored at about —15° F. 
(—26.11° C.) remained relatively high during these periods. 

There were no significant differences in the palatability of 
ground pork and ground beef attributable to treatment of the 
packaging materials with antioxidants at the concentrations 
used. 
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USE OF A LIGHT-SCREENING AGENT FOR 
RETARDING OXIDATION OF PROCESS CHEESE 
B. E. and V. HASENZAHL 
National Dairy Products Corporation 
Glenview, Illinois 


Occurrence of off-flavors known as ‘‘ oxidized flavor’’ due 
to light exposure of cheese has been known to the cheese in- 


50 


dustry for some time. This paper reports a method of retarding 
this oxidation while process cheese is on display in dairy cases 
illuminated by fluorescent lights. Retardation is accomplished 
by incorporating a light-screening chemical, a substituted ben- 
zophenone, in the wax coating on process cheese wrappers. The 
photochemical action of light in the ultraviolet range is slowed 
from the usual 12-hour period to 64 hours. Influence of color, 
in the cheese wrappers is also discussed. 
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INFLUENCE OF PACKAGING MATERIALS AND 
METHODS ON SHELF LIFE OF FRESH CHICKEN MEAT 


J. V. Spencer, F. E. Wetts and W. J. STADELMAN 
Purdue University 
Lafayette, Indiana 


A study was made on the effect of various packaging ma- 
terials and techniques on the shelf life of fresh poultry meat. 
Parts of this study involved meat treated with 30 p.p.m. of 
both chlortetracycline and oxytetracycline. A third part in- 
volved untreated meat. Cellophane sheets, polyvinylidine bags 
(Cry-O-Vae) and polyvinylidine sheets were used as the pro- 
teetive coverings. Data are presented to show the effect of the 
type covering and the influence of antibiotic treatment (with 
and without evacuation of air) on storage time. Determination 
of time to spoilage was determined organoleptically while 
slime smears were made to observe changes occuring in the 
microflora as storage time progressed. Differences in shelf 
life relative to packaging techniques were observed. Partial 
evacuation of the containers was found to account for increases 
in ‘‘shelf life’’, regardless of the treatment the meat re- 
ceived prior to packaging. 
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MAINTAINING FRESHNESS OF BERRIES USING 
SELECTED PACKAGING MATERIALS AND 
ANTIFUNGAL AGENTS 
Joun C. Ayres and Ervin L. DENISEN 
Iowa State College 
Ames, Iowa 


Experiments were conducted to determine whether or not 
packaging materials and/or antifungal agents might be used to 
maintain freshness of strawberries, raspberries, and cranberries 
held in a refrigerated display case. Cellulose acetate, PHD-, 
LSAD-, and LSD-cellophane, polystyrene Q 641.4, polyethylene, 
Pliofilm, Visten, uncoated Mylar (50 ga.), Saran, Cryovac, and 
kraft paper bags were used as packaging materials. Berries 
were dipped in water solution containing 0, 5, 10, 20 or 25, 50, 
or 100 ywg./ml. of one of the following antifungal agents: 
mycostatin, myprozine, rimocidin, ascosin, and candidin. In 
addition, field tests were made by spraying 10 or 20 p.p.m. of 
one of the antifungal agents on the fruit and allowing the 
berries to air-dry before picking; also the fungicide, captan, 
was sprayed on these fruits at a level of 2 parts per thousand. 
Packaged berries and unwrapped controls were observed during 
storage for discoloration, moisture-loss, accumulation of res- 
piration gases, mushiness, and development of spoilage organ- 
isms; in addition, the packages were observed for fogging, 
permeability to gases, and for water-vapor transmission. Color 
and appearance of strawberries and raspberries packaged in 
cellulose acetate, polystyrene Q 641.4, and LSAD cellophane 
was better than in other materials; color and appearance of 
erauberries after storage for 2 months was best in Mylar. 
Water-vapor transmission rates for most of the films were un- 
satisfactory for optimum storage life; also, considerable pack- 
age fogging occurred during refrigeration cycle breaks. Plastic 
containers were preferable to wooden boxes; the latter were 
less attractive and tended to contribute to mold growth. Ber- 
ries dipped in water solutions of 10 or 20 ug./ml. of rimocidin 
or pyprozine immediately prior to packaging had smaller mi- 
erobial loads and somewhat longer storage life than did un- 
dipped or water-dipped controls. Results with antifungal sprays 
applied in the field ix mediately prior to harvest were less 
beneficial. 
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EDIBLE PROTECTIVE COATINGS FOR EXTENDING 
THE SHELF-LIFE OF POULTRY 


R. C. Meyer, A. R. Wovrer and H. H. Weiser 
The Ohio State University 
Columbus, Ohio 


Cut-up chicken and eviscerated half-birds were coated with 
edible non-toxic coating materials. To determine the value of 
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these coatings in retarding microbial spoilage under various 
storage conditions, the coating materials were employed with 
and without a conventional wrapper and in conjunction with 
various antibiotics at storage temperatures of 75°, 55° and 35° 
F, Samples were withdrawn from storage at given intervals 
and examined organoleptically and bacteriologically. The coat 
ing materials did not alter the appearance of the samples and 
were most effective when employed in combination with one or 
more of the antibioties. 

A comparison of the rate of growth of the microflora as 
sociated with poultry meat on the visceral and exterior (skin) 
surfaces indicates these organisms multiply at a greater rate 
than on the visceral surfaces. Use of the coating materials con 
taining an incorporated antibiotic resulted in a longer shelf- 
life than samples which had received an antibiotic dip or 
wash as now employed by some processors. 
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STUDIES ON POST-MORTEM AGING OF POULTRY 
MEAT AND ITS EFFECT ON TENDERNESS OF 


THE BREAST MUSCLES 


DopcE and W. J. STADELMAN 
Purdue University 
Lafayette, Indiana 


JOHN WESLEY 


Five experiments, involving a total of 456 chickens and 48 
turkeys, were conducted. Experiments were designed to meas: 
ure the effects of different temperatures, media, classes of poul- 
try, age of poultry, and time of aging on post-mortem tender- 
ness of poultry meat. Before testing all birds were slaughtered, 
picked, and eviscerated. Carefully controlled, commonly ac- 
cepted techniques were used. Carcasses were aged in air, water, 
and high concentrations of ozone at given temperatures for 
designated time periods after death. After aging carcasses 
were wrapped in aluminum foil and roasted in a reel type 
electric oven. The cooked meat was cooled for 20 minutes be- 
fore uniform samples were cut from each side of the breast, 
weighed in grams, and tested for tenderness on a Kramer Shear 
press. The resulting data were analyzed for significance by 
analysis of variance. 

Within the limits of this study, the following results were 
obtained. Age of bird slaughtered, time of aging, class of 
poultry, temperature of aging, and media in which the carcasses 
were aged, all appear to be important factors in post-mortem 
tenderization. Age of the bird slaughtered and the class of 
poultry appear to be more closely related to actual pattern of 
rigor. The time of aging and the media appear to be more 
closely related to level of tenderness within the rigor pattern. 
The temperature appears to affect both pattern of rigor and 
level of tenderness at a given time post-mortem. 
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VARIABILITY IN TENDERNESS OF CHICKEN 
PAULINE C. CHARLOTTE I. SorENsSON, HANS ABPLANALP 
University of California 
Davis, California 


Procurement of uniform raw material is one of the difficult 
problems in experimental work with many food materials. It 
is known that hatched from eggs from the same 
mother will vary less in body weight than chickens from the 
same flock but of different mothers. This study was designed 
to test whether this decrease in variability would carry over to 
cooking losses and tenderness of the cooked chicken meat. 

Birds used were from the same flock of White Leghorns, 
and were all fed and handled alike. Six chickens were tested 
each day, 3 of each sex. Within each group of three, two had 
the same mother, and one a different mother. 

sirds were slaughtered and held under refrigeration for 
24 hours before testing. All were roasted according to stand- 
ard procedures. Cooking losses were determined. Samples from 
the pectoralis major were scored for tenderness by a panel 
of judges. The panel also recorded the number of chews re- 
quired to masticate a sample of standard size. The remainder 
of the pectoralis major was sheared on the Warner-Bratzler 
shearing machine. Moisture, fat, total nitrogen, and nitrogen 
extractable by buffer solution were determined on samples from 
part of the birds. 

Analysis of the data showed that the variability in cook- 
ing losses and tenderness among individual chickens was not 
significantly decreased by using chickens hatched from eggs 
laid by the same hen over the variability found when using 
chickens hatched from eggs laid by different hens within the 
same flock. 


chickens 
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SOME PHYSIOLOGICAL FACTORS AFFECTING 
INTENSITY OF FLAVOR IN CHICKEN MUSCLE 


D. W. Pererson, Marion A. L. LILYBLADE 
and RuTH MARTIN 
University of California 
Davis, California 


Evaluation of flavor of chicken dark muscle (leg and thigh) 
and light muscle (breast) from birds under several physio- 
logical conditions was made by use of paired sample tests on 
broths prepared from the muscle. 

Age. Dark muscle of 19-month-old hens had a more intense 
flavor than dark muscle of 3-month-old pullets. The dark mus- 
cle of the older birds had a intense flavor than breast 
muscle of the same birds. No differences were found between 
light muscle of younger and older birds or between dark and 
light muscle of the younger birds. 

Sex hormones and exercise. Groups of young birds were 
given the following treatments for periods of approximately 8 
weeks before they were slaughtered at the age of 3 months: 
stilbestrol or testosterone implantation; and intensive exercise 
at hourly intervals for 10 hours each day. Stilbestrol or exer- 
cise decreased the flavor intensity of breast muscle but had 
no effect on dark muscle. Testosterone was without effect on 
flavor of either type of muscle. 

The relationship of flavor intensity to some chemical frac- 
tions of muscle is presented. 
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APPROXIMATION OF SURFACE AREAS OF CUT-UP 
CHICKEN AND USE IN MICROBIOLOGICAL ANALYSIS 


Harry E. and Rayrmonp R. Haver 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chicago, Dlinois 


Growth of microorganisms on chicken meat is a surface 
phenomenon. This paper describes a method relating the num- 
bers of microorganisms to the surface area by determining the 
surface parts of very irregular dimensions 
using a semi-plastic wax. The wax was flowed on the pieces 
and after removal the surface area of the piece was determined. 
Each chicken was weighed and the surface area of the 
piece plotted against the weight on graph paper. This was 
eut-up chicken of different weights so 
graphs represented the ratios of weight 
different weights of commercially pro- 
surface area of a piece of chicken could 
chart was con- 
strueted so that the surf: piece of chicken could 
be estimated from its known weight. This chart is used in 
making an estimation of bacterial numbers on the surface of 
chicken parts as related to the surface area. 
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SOME TECHNOLOGICAL CONSIDERATIONS 
OF STUFFED FROZEN TURKEYS 
J. H. Smuurker, J. F. Murpuy, C. H. Koonz, and M. I. Darrow 
Swift & Company 
Chicago, Illinois 


convenience’’ products, the 
to make certain that 
Many products con- 
provide an excellent 
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In preparing of ‘‘ consumer 
food manufacturer must exercise 
the items are sound 
tain gravies or 
medium for bacterial 
Stuffed turkeys are no exception. 
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Numerous experiments were conducted to determine the 
effect of various raw ingredients, freezing rates, defrosting 
conditions and cooking practices on the bacteriological pic- 
ture and an overall acceptability. It was determined that raw 
ingredients had to be selected with care in the interests of 
quality. Data on freezing, defrosting, and cooking rates indi- 
cated that the stuffing under practical conditions of handling 
was not in the incubation zone long enough to permit bacterial 
development. 

These studies clearly demonstrated that it was possible to 
commercially stuff turkeys successfully, provided the manu- 
facturer exercised adequate microbiological control. 
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THE CONTROL OF QUALITY 
IN STUFFED FROZEN TURKEYS 


J. H. Suuurcer, J. F. Murpny, C. H. Koonz, and M. I. Darrow 
Swift & Company 
Chicago, Illinois 


Microbiological contamination of food products in general 
are directly dependent upon the amount of handling during 
processing. Stuffed frozen turkeys are oven-ready and, there- 
fore, receive considerably more handling during preparation 
than the conventional types of poultry items. Therefore, con- 
trol of quality is necessary in the successful handling of 
stuffed turkeys. 

Spices, bread, and water were checked microbiologically. 
Turkeys prior to stuffing were handled and treated so that ex- 
cessive numbers of microorganisms were avoided either on skin 
surfaces or surfaces adjoining the body cavity. Stuffed birds 
were subjected promptly to effective freezing temperatures. 
Steps were taken to keep equipment sanitary. 

An essential safeguard in the entire operation was the in- 
stitution of a quality control program. A bacteriological lab- 
oratory was installed at each plant stuffing turkeys and was 
actually operated by ‘a graduate bacteriologist. The stuffing 
was checked systematically for color, flavor and texture, and 
the temperature of the turkeys and stuffing was observed. 
Samples of stuffing from point of mixing through the frozen 
bird were examined microbiologically with sufficient frequency 
to readily detect any source of contamination. 

This program of control permitted the production of stuffed 
turkeys of excellent quality from every standpoint. 
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EFFECT OF ANTIBIOTIC TREATMENT 
ON STORAGE LIFE OF TURKEYS 


A. A. Krarr, L. E. Extiorr, and A. W. Brant 
Agricultural Research Service 
U. S. Department of Agriculture 
Beltsville, Maryland 


With the current use of antibioties, chlorine, and other 
sanitizing agents in poultry processing, the need exists for 
more critical study of the role of initial microbiological qual- 
ity of the raw material. In addition, the possible application 
of these antimicrobial agents to small-scale processing condi- 
tions has not been determined. A study was undertaken to 
evaluate the effects of preservative agents on laboratory proc- 
essed poultry; the present work is confined to the action of 
chlortetracycline and chlorine on turkey meat. 

Birds treated with chlortetracycline were held in the anti- 
biotie solution in chill tanks overnight; some were given an 
additional dip in chlortetracycline after evisceration and prior 
to packaging. Chlorine treatment was applied to other turkeys 
in separate chill tanks. Control birds were not subjected to 
antibiotic or chlorine. 

Initial bacterial counts on the flesh and skin of the turkeys 
were generally low, and this undoubtedly contributed to the ef- 
fectiveness of the preservative agents. Chlortetracycline pro- 
vided an increased storage life in the range of 7 to 14 days 
when used as a single dip in the chill tank. With a second dip 
in antibiotic solution and ice after evisceration, the keeping 
time of the turkeys was increased further. Chlorine produced 
a decrease in bacterial numbers on the skin surface during the 
first week of storage, but was not as effective as the antibiotic 
in retarding spoilage. 

An interesting observation concerned the inhibitory action 
of the skin of turkeys processed at 140° F. (60° C.). Spores 
of B. cereus var. mycoides were inhibited in growth by the 
skin of sub-scalded control birds. Further investigations are 
underway in an attempt to determine the reasons for the in- 
hibition and its possible relation to keeping quality. 
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RELATIVE EFFECTIVENESS OF INCREASING SHELF 
LIFE OF POULTRY MEAT BY LONG AND SHORT 
PERIODS OF ANTIBIOTIC FEEDING 
Grace R. Frys, Harry H. Weiser and A. R. WINTER 


The Ohio State University, 
Columbus, Ohio 


A comparison was made of increasing periods of anti- 
biotie feeding (1000 p.p.m.) in relation to prolonging the 
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storage life of poultry meat. Effect of antibiotic feeding was 
also compared to the increase in storage time obtained by 
processing the birds with an antibiotie dip. 

Birds used in the experiments were maintained for varying 
lengths of time on a basal diet supplemented by 1000 p.p.m. 
chlortetracyeline. The periods of feeding prior to slaughtering 
were 1, 3, and 5 days. An additional group of birds was placed 
on the supplemented diet for several months. Birds were proc- 
essed and stored at 35° F up to the time of spoilage as deter- 
mined by physical appearance of the meat. A control sample 
was included and one which had been dipped in 10 p.p.m. chlor- 
tetracycline prior to storage. At regular intervals plate counts 
were run to determine the number of bacteria per square centi- 
meter on the surface and visceral areas. 

Preliminary data indicated a parallel relationship between 
the 5-day feeding and the antibiotic dip in regard to the 
number of bacteria present. The keeping time of the meat 
from the birds maintained on the prolonged antibiotic feed 
ing apparently showed no marked differences from the contro! 
bird in relation to the number of hours before the spoilage of 
the meat samples. 
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INFLUENCE OF SCALD TEMPERATURES, CHILL 
TIMES, AND HOLDING TEMPERATURES ON THE 
BACTERIAL FLORA AND SHELF-LIFE OF FRESHLY 
CHILLED, TRAY-PACK POULTRY 


E. O. Essary and W. E. C. Moore 
Virginia Polytechnic Institute 
Blacksburg, Virginia 


A large percent of ready-to-cook poultry is being marketed 
as freshly chilled tray-pack fryers. Different processing plants 
often use different scald temperatures and chill times. Tem- 
perature for short time holding of the tray-pack poultry 
might be different also in these plants and in retail stores if 
no ice is used or the ice surrounding the trays has melted. 
The variation in these factors raises the question as to their 
influence on the shelf-life of poultry. 

Studies have been conducted using fryers processed in the 
Virginia Agricultural Experiment Station Poultry Laboratory 
and two commercial processing plants to determine the influ- 
ence of seald temperatures, length of chill time, and holding 
temperatures on the shelf-life of tray-pack fryers. Comparisons 
were also made on the shelf-life of untreated fryers with those 
treated with Aureomycin using different chill times and hold- 
ing temperatures. In addition, bacterial counts were made 
from skin samples of two birds each scalded at 128° F. for 50 
seconds and 138° F. for 30 seconds and held at 36° F. Bac- 
teria from these birds were isolated and characterized when 
slime and ‘‘off-odors’’ occurred. There was little, if any, 
difference in the types of bacteria found on these fryers. 

There was significant difference in the shelf-life of fryers, 
both treated and untreated, chilled for different lengths of 
time and held at different temperatures. 
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OXIDATIVE CHANGES IN CURED PORK INDUCED 
BY GAMMA RADIATION 


Duane F. HovuGHam and Berry M. Warts 
Florida State University 
Tallahassee, Florida 


Ground pork with variations in curing procedures was 
packed in cans in air, submitted to dosages of 2 x 10® rep, 
stored at room temperature, and examined for pigment changes, 
fat oxidation, nitrite and free sulfhydryl groups. Irradiation 
caused as much as 50% loss of the cured meat pigment. Part 
of the color was regenerated during storage. Regeneration of 
the ferrous pigment depends upon the presence of residual 
nitrite and reducing agents in the meat. Nitrate used in the 
meat was partly converted to nitrite by ionizing radiations. 
This extended the time for disappearance of nitrite from the 
ham and offered some sparing action to pigment destruction. 

Irradiation increased the thiobarbituric (TBA) values of 
pork ham. In many instances, these values declined during 
storage of the samples. There is evidence that the decrease in 
TBA values during storage is related to the regeneration of 
the cured meat pigment. 

Glucose oxidase-catalase packets placed in the head space 
showed promise in reducing the amount of pigment loss on the 
surface during storage. Samples with the enzyme packets re- 
tained a greater percentage of surface pigment than did those 
without any enzyme. 
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Lake States Torula Yeast boosts nutritional 
value in many good food products. Heinz 
Baby Foods is a typical example. You can 
probably improve the nutritional value of 
your product with the addition of Torula 
Yeast. Why not investigate and consider its 


many advantages? Write today for 
samples and full tnformation. 


Lake States Yeast Corporation, Rhinelander, Wisconsin + 
pany, 220 E. 42nd Street, New York 17, New York 
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Lake States Torula Yeast was selected 


by H. J. Heinz Company, famous food processors, 


as an important ingredient in their new 


High Meat line of baby foods. The excellence 


of this fine dried yeast is due to its being primary 


grown in sterile media and produced under 


constant control. It consistently exceeds U.S.P. 


standards. This remarkable ingredient offers 


high levels of B-complex factors and protein. The 


taste is bland and the product has excellent 


stability and uniformity. 


Office: 500 Sth Aven 
600S Michigan Avenue, Chicago 5, Illinois 


ve, New York 


it... Lailkke States 


r Charles Bowman and Com- 
Street, Pasadena 1, California 
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Antioxidants 


Solubility is the secret to complete stability. 


Griffith antioxidants are completely soluble in 
fats and oils. Are absorbed with easy mixing. 
Assure long shelf-life, high carry-through too. 


Your label can read—“Oxygen interceptor added to 
improve stability”—under a new M.I.B. regulation. 


THE GRIFFITH LABORATORIES, INC. 


CHICAGO 9, 1415 W. 37th St. NEWARK 12, 37 Empire St. LOS ANGELES 58, 4900 Gifford Av. 
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STORAGE CHARACTERISTICS OF IRRADIATED 
FOODS HELD AT DIFFERENT TEMPERATURES 


J. J. Licciarpe..o, J. T. R. Nickerson, B. E. Procror, 
and ©. C, CAMPBELL 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 


Various tests on foods irradiated at sterilization dose levels 
and held at 50°, 68°, 85°, 98°, or 125° F. indicated that de 
terioration during storage was chiefly caused by proteolytic 
enzyme action, the Maillard reaction, rancidification of fats 
or some combination of these changes. In most cases, the rate 
of deterioration was accelerated at the higher storage temp 
peratures. 
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EVALUATION OF REFRIGERATED SHELF LIFE 
OF IRRADIATED FOODS 


Aaron L. Bropy, Joyce Bararer, Howarp MERCHANT, 
A. PERKSEN and NorMANn G. Rorn 
Whirlpool Corporation 
St. Joseph, Michigan 


Changes occurring in several fruits, vegetables, and shell 
fish products given pasteurizing doses of irradiation and stored 
under refrigerator conditions were followed until products be 
came subjectively unaeceptable. 

**Trradiated off-flavor’’ threshold levels of the foods were 
determined by standard organoleptic panel techniques. Sam 
ples were irradiated to doses just below threshold level and 
stored refrigerated. Fresh strawberries, sour cherries, blue 
berries, and oysters were gamma irradiated prior to storage; 
asparagus, green beans, and lima beans were blanched and 


two shrimp dinners were precooked prior to gamma irradiation 


and subsequent refrigerator storage. 

Samples were evaluated periodically throughout storage life 
by visual observation and by trained taste panels. Standard 
aerobie and anaerobic bacteriological counts; assays for beta 
earotene, thiamine, riboflavin, and reduced ascorbic acid: and 
colorimetric measurements were made throughout shelf life. 

In general, pasteurizing doses of radiation resulted in de 
creased acceptability and initial reduction of both microbio 
logical counts and vitamin contents. Hedonic ratings and vita 
min contents continued to decrease in storage, while micro 
biological counts increased. Extensions of refrigerated shelf 
life of radio-pasteurized foods tested ranged from 1% to 7 
times, depending on the food, its pre-treatment, and its irradi 
ation dose. 

Exploratory studies were carried out on freshly picked 
tomatoes, peaches, apples, and pears, tumbled beneath a one 
mev resonant transformer to give them a uniform surface dose 
of irradiation previous to refrigerator storage. Trends of re 
sults were towards suppression of mold growth with virtually 
no undesirable side-effects. 
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COLOR AND PIGMENT RETENTION IN 
GAMMA-IRRADIATED BROCCOLI, CARROTS, GREEN 
BEANS AND SWEET POTATOES 


F. J. Francis, R. FRANCESCHINI, T. WISHNETSKY, 
G. E. Livingston and I. 8S. Fagerson 
University of Massachusetts 
Amherst, Massachusetts 


Color and pigment retention in gamma-irradiated green 
beans, broccoli, carrots, and sweet potatoes were determined on 
samples stored at 0°, 75° and 100° F. for varying periods of 
time of up to one year. A number of packing conditions such 
as types of headspace gas, can linings, filling media, and pH 
of filling media, were studied. Color measurements were per 
formed on the products themselves as well as on their pigment 
free residues. Analyses for chlorophyll and pheophytin content 
were performed on green beans and broccoli, and for total 
carotenoids, xanthophylls and carotene on all 4 vegetables. 

Color of the green vegetables darkened after irradiation 
and storage. Air packs of carrots and sweet potatoes darkened, 
whereas liquid packs did not change appreciably. Chlorophyll 
content decreased rapidly during irradiation, and slowly on 
storage. Carotenoid content was relatively stable, except for 
the air packs which showed considerable loss. Carotene and 
xanthophyll contents tended to parallel the changes in total 
carotenoids. 


The pigment-free residues darkened appreciably during the 
storage of the vegetables but the extent of darkening varied 
with ench vegetable and packing conditions. A shift in hue 
toward the red was found in the ease of the pigment-free resi- 
dues from broccoli 
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EFFECT OF GAMMA RAY AND CATHODE RAY 
IRRADIATION ON THE COLOR STABILITY OF 
MODEL SYSTEMS OF SOME PIGMENT AND 
NON-PIGMENT CONSTITUENTS OF 
STRAWBERRY JELLIES 


G. E. Livuyeston, P. Markakis, A. G. NAIK-KURADE, 
J. Franots and I. 8S. FaGerson 
University of Massachusetts 
Amherst, Massachusetts 


Stability of strawberry anthocyanins to gamma ray and 
eathode ray irradiation was studied using buffered solutions 
of pigment, strawberry juice with varying concentrations of 
added sucrose, dehydrated strawberry juice and strawberry 
jellies. Appreciable pigment destruction was encountered, even 
at moderate irradiation dosages. Addition of sugar to the 
strawberry juice increased the rate of destruction. Juice irradi- 
ated in the frozen or in the dried state showed less pigment 
destruction than did normal. juice irradiated at ambient 
temperatures. A combination of low temperature prepa- 
ration of strawberry jelly and surface irradiation resulted 
in considerably higher pignient retention upon irradiation and 
subsequent storage than could be achieved in unirradiated jelly 
prepared by the conventional open kettle method. 

Samples of glucose, fructose and sucrose solutions, citric 
acid-sugar solutions, and sugar-acid-pectin gels were also ir- 
radiated with gamma and cathode rays. Irradiation resulted 
in (1) the development of a yellow color, the intensity of 
which appeared to be related to the dosage used, (2) forma- 
tion of acid breakdown products (in the sugar solutions), (3) 
changes in the ultraviolet absorption spectra, (4) evolution 
of hydrogen gas, and (5) a reduction in gel strength (in the 
sugar-acid-pectin gels). Hydroxymethylfurfural does not ap- 
pear to be a precursor to the colored end products formed dur- 
ing irradiation. 
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EFFECTS OF IONIZING RADIATIONS ON 
PLANT TISSUES. It. SOFTENING AND CHANGES IN 
PECTINS AND CELLULOSE OF 
APPLES, CARROTS, AND BEETS 


Z. I. Kerresz, R. E. F. P. Boye, and Graces Fox 
New York State Agricultural Experiment Station 
Cornell University 


Geneva, New York 


Objective measurements of the softening of irradiated ap- 
ples, carrots, and beets have been reported before. The pres- 
ent paper deals with measurements made on the cellulose and 
3 pectin fractions isolated from these tissues. Viscosity and 
calcium pectate determinations were made on water-soluble, 
Calgon-soluble, and acid-hydrolyzable peectins but only viscos- 
ity measurements were made on the cellulose fraction. 

In general, the degradation pectins and cellulose com- 
mences at radiation dosages practically identical with the 
‘*threshold dosages’’ where the first measurable radiation- 
induced softening occurs. Thus, in apples, the softening as well 
as the degradation of the constituent polysaccharides occurs at 
significantly lower radiation dosages than in carrots. The 
limited data on hand indicate that in the case of beets, both 
phenomena take place at a yet higher gamma ray dosage. 
These findings are discussed from the standpoint of the mech- 
anism of radiation-induced softening of apples, carrots, and 
beets, together with some speculations as to why the radiation 
response is so significantly different in various plant tissues. 
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EFFECTS OF IONIZING RADIATIONS ON 
PLANT TISSUES. IV. SOME EFFECTS OF GAMMA 
RADIATION ON STARCH AND STARCH FRACTIONS 


Z. I. Kerresz, Ernest R. Souvuiz, Grace Fox, 
and MARIE GIBSON 

New York State Agricultural Experiment Station 
Cornell University 
Geneva, New York 


In order to allow a study of the degradation of starch in 
plant tissues by ionizing radiations, a method was developed 
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to dissolve starch and starch fractions in cold alkali without 
the previous application of heat. These ‘‘solutions’’ proved to 
be suitable for viscosity measurements. Using this method, the 
gamma radiation-induced degradation of potato starch, amy- 
lose, and amylopectin were investigated together with changes 
which occur in the absorption peak and intensity of the blue 
color formed with iodine. As measured by viscosity changes, 
the degradation showed a pattern similar to that observed 
with cellulose and pectins, giving straight lines in percent 
change of viscosity vs. log rep plots. Implications of these 
results will be discussed with particular reference to the radi- 
ation preservation of plant tissues rich in starch. 
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IRRADIATION OF IMPORTANT GRAIN-INFESTING 
PESTS: ORDER-OF-DEATH CURVES, AND 
SURVIVAL VALUES FOR THE VARIOUS 

METAMORPHIC FORMS 


R. C. and D. Wiant 
Michigan State University 
East Lansing, Michigan 


Results of a study undertaken to determine the minimum 
lethal ionizing radiation requirements to kill the metamorphic 
forms of various species of grain infesting pests are reported. 
Previously published work has shown that radiation is capable 
of killing many species of insects; however, because all the 
forms of all the insects have been killed, with few exceptions, 
at the doses used, minimum requirements are not known. 

Twelve grain-infesting pests, including two non-insect spe- 
cies, were treated with |-m.e.v. electrons at various doses to 
determine the lethality of the treatment to the metamorphic 
forms and to determine sterility effects on the adults. Order- 
of-death curves, where obtained, verify the sigmoid shape. In 
general, graded resistance is exhibited, within a species, in- 
creasing with development stage of the insect from egg to 
adult. Of the insect species, the moths show the highest radi- 
ation resistance. Pests covered by the study include: confused 
flour beetle, rice and granary weevils, saw-toothed grain beetle, 
Cadelle, Angoumois grain moth, Indian-meal moth, Mediter- 
ranean flour moth, lesser grain borer, yellow mealworm, a mite, 
and a psocid. 
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NUTRITION IN SPACE FLIGHT: 
BALLOON FLIGHT EXPERIENCE 


Davip G. Stwons, Magor, USAF (MC) 
Aero Medical Field Laboratory 
Holloman AFB, New Mexico 


Problems of nutrition characteristic of a high altitude 
long duration balloon flight under space equivalent conditions 
are essentially identical to those encountered in orbiting satel- 
lite flight. The diet provided for the MANHIGH II flight is 
compared to what was actually eaten preceeding and during 
the flight. The method of waste disposal is included. The im- 
plications of prolonged flights in te ms of new problems in 
nutrition are summarized. 
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SPACE FEEDING 


S. W. F. Hanson and H. R. Huyton 
British Joint Services Mission 
British Embassy Annexe 
Washington, D. 


Imaginative thinking on the subject of supplying food for 
astronauts is no novelty in Britain. For many years individuals 
and groups (notably members of the British Interplanetary 
Society) have postulated and discussed the factors concerned 
and some more or less feasible solutions to the problem. In 
this paper such suggestions are reviewed in the light of our 
latest knowledge of food science. The special emphasis of mili- 
tary requirements for stability, ease of preparation, nutritive 
efficiency and palatability in foods has led to investigations 
whose results lie clearly in the direction sought by those who 
might be concerned with feeding in space vehicles. 
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NUTRITION IN SPACE OPERATIONS 


James G. Gaumg, M, D. 
The Martin Company, Denver Division 
Denver, Colorado 


Problems associated with the feeding of crews engaged in 
space operations are defined. Manned flight operations are ca- 
tegorized with regard to environment, gravitational conditions, 
velocity, flight dynamies and duration of flight. Criteria for 
food logistics are established, problems are related to each 
category of flight, and methods of handling them are sug- 
gested. 

Insofar as feeding problems are concerned, time is the 
primary factor which determines the type of food stores re 
quired, methods of preparation, and handling of food wastes. 
In short-term space operations, dehydrated foods and flavor- 
ings are suggested because of weight considerations and ease 
of preparation. In long-term space operations of weeks or 
months, a photosynthetic exchange system capable of effecting 
a completely balanced, closed ecological system, would be de- 
sirable and perhaps mandatory. This system would perform 
the essentia] functions of gas exchange between humans and 
plants (algae), waste re-utilization, and the production of a 
food plant for human use. The chemical compositions of ecer- 
tain algae are discussed with relation to human nutritional re- 
quirements. Variables in algaculture and their effects on the 
chemical composition are mentioned, and are discussed as a 
means of obtaining the most desirable algal composition for 
human consumption. 

The experimental works of Jack Myers, University of Texas, 
and Robert Gafford, USAF School of Aviation Medicine, using 
mice and algae together in closed systems are described briefly, 
and the trend of future experiments is mentioned. 

Finally, the engineering requirements are outlined for an 
operable space cabin photosynthetic exchange system. 
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A CLOSED CYCLE BIOLOGICAL SYSTEM FOR 
SPACE FEEDING 


Ropert G. TISCHER 
Quartermaster Food & Container Institute 
for the Armed Forces 
Chicago, Illinois 


A closed biological eycie is developed which has the dual 
purpose of gas exchange in space craft and the provision of 
food material for the crew members. An algal system is out- 
lined which through continuous growth under optimal circum. 
stances will provide a sufficient amount of oxygen for crews 
of various sizes. Simultaneously, the growth of the algae will 
use up the gaseous CO2g given off by the crew members as well 
as the liquid and solid wastes available. An energy producing 
system used for providing heat and light for the algae is out- 
lined. Methods are proposed by means of which the algae may 
be prepared as highly palatable food for the space ship crew. 
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PRESENT CAPABILITIES AND FUTURE NEEDS 
FOR SPACE FEEDING 


Apert A. Tay Lor, Lr. Cout., USAF (VC) 
Air Research & Development Command 
United States Air Force 
Baltimore, Maryland 


Problems of adequate food during space travel may be 
divided into 3 classes which relate to the duration of the 
voyage. For short flights which last less than 2 or 3 days, foods 
ordinarily used in flight feeding will suffice. During trips of 
intermediate duration, i.e., those which extend from 2 or 3 
days up to an indefinite time, it will be necessary to recover 
water from the atmosphere and from wastes. Consequently the 
use of concentrated and dehydrated foods will result in a 
conservation of weight. When very long voyages are under 
taken, the weight of stored food and oxygen will become too 
great a penalty. Sustenance for spacefarers engaged in such 
journeys will be furnished by regenerative cycling of oxygen, 
carbon, and nitrogen compounds to provide food and a habit- 
able atmosphere. Herein lies a major problem of space flight. 
The natural processes that take place on the earth to purify 
the atmosphere and produce our foods involve great expanses 
of land and large volumes of water and air. These processes 
must be synthesized using some form of energy in a closed 
ecological system to be carried aboard a space ship. This prob 
lem presents a major challenge. A multi-discipline approach 
utilizing food technologists and in addition the talents of 
chemists, engineers, physiologists, biologists, and many others 
will yield a workable solution. 
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FEEDING CREWS IN AIRCRAFT OF THE FUTURE 


BEATRICE FINKELSTEIN 
Aero Medical Laboratory 
Wright Air Development Center 
Air Research and Development Command 
Wright Patterson Air Force Base 
Dayton, Ohio 


Feeding practices currently in use in long range, high per- 
formance aircraft flying missions of relatively short duration 
(8-12 hours) are described. Aircraft of the future could be 
eoncerned with flights of longer duration (days or months) 
and may involve the isolation of small groups in extremely 
restricted crew areas. Results of several nutrition research 
studies simulating various facets of conditions in these air- 
craft will be presented. These include: (1) effects of breath 
ing 100% aviator’s oxygen at a simulated altitude of 25,000 
feet upon the taste sensitivity of young male adults; (2) de- 
termination of the functional utility of a feeding system de 
signed for use in an aircraft involving a five man crew for a 
period of 120 hours; (3) effects on food acceptability of pro 
longed isolation in a sound proof chamber devoid of light; (4) 
evaluation of feeding systems designed for balloon flights. 
Data obtained from the aforementioned studies will be related 
to feeding in manned space flight. 
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SPACE FEEDING: SYSTEMS I AND I 


Apert S. Henick and M. C. BrocKMANN 
Quartermaster Food and Container Institute 
for the Armed Forces 
Chicago, Llinois 


Physiological requirements for the briefest excursions into 
space must include a supply of oxygen and facilities for with 
drawal of carbon dioxide. Prolonged excursions necessitate 
additional support in the form of water, food and facilities 
for dealing with non-gaseous body wastes. System I proposes 
that all requirements here indicated be met from the initial 
inventory. The relationship between the materials inventory 
and excursion man-days is discussed. System II proposes to 
reduce materially or at least stabilize the materials load by 
providing for the recycling of water, and by introducing a 
photosynthetic mechanism for maintaining the concentrations 
of oxygen and carbon dioxide at physiologically suitable levels 
and for utilizing non-gaseous body wastes. Food is supplied 
from inventory. The possible components, operational require 
ments, and theoretical advantages and disadvantages of Sys- 
tem II are discussed. 
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THE RELATION BETWEEN COLOR AND 
ROASTING TEMPERATURE IN COFFEE 


C, LirrLe and Gorpon MACKINNEY 
University of California 
Berkeley, California 


A roaster was designed to permit accurate temperature 
control of the process. The colors of the ground roasted beans 
have been evaluated as a function of the temperature. 
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OBSERVATIONS ON THE MICROBIOLOGY OF 
THE COFFEE FERMENTATION IN BRAZIL 


Reese H. VAuGHN, DE CAMARGO, HELCIO FALANGHE, 
GERALDO MELLO-AYRES and ALCIDES SERZEDELLO 
University of California, Davis, California and 

Universidade de Sao Paulo, Instituto Zimotecnico, 
Sao Paulo, Brazil 


The bulk of the coffee grown in Brazil is sun-dried in cher- 
ty (em coco). A small amount is sun-dried after depulping 
(despulpado). Leveled, smooth, packed ground or an asphalt or 
brick dry yard is used for drying the coffee. Mechanical de- 
hydrators are used very infrequently. A fermentation takes 
place during drying. One of the first manifestations of this 
fermentation is complete degradation of the pectic materials. 
This is followed by acidification of the fermentable materials. 
Finally, there is further degradation of the acid products pro- 
duced earlier. 

Bacteria were found to be active in the degradation of the 
pectic materials during the first 12 to 24 hours after harvest 
of the coffee cherries, either ‘‘em coco’’ or ‘‘despulpado’’, An 


overwhelming majority of these were gram negative, nonspore- 
forming, lactose fermenting, pectinolytic organisms which re- 
sembled coliform bacteria of the genera Aerobacter and Es- 
cherichia. These coliform bacteria were found to be the most 
abundant of the various pectinolytic types of microorganisms 
found on the surface of ripe, sound, aseptically harvested cof- 
fee cherries. The surface population ranged from 1.0 x 10? to 
1.0 x 105 bacteria per gram. During the first 24 hours of fer- 
mentation the populations increased to at least 1.0 x 10® bac- 
teria per gram. 

Peetinolytie species of Bacillus and a variety of pectino- 
lytic fungi also were isolated. Of the latter, the genera Fusari- 
um, Aspergillus, and Penicillium predominated. Few yeasts were 
encountered. 


174 
ANALYSIS OF COFFEE OF COFFEE GRINDS 


Ernest E,. LOCKHART 
The Coffee Brewing Institute 
New York, New York 


Although roasted coffee has been ground before beverage 
preparation for many centuries, information about particle size 
measurement, particle size distribution, grinding characteristics 
of various machines has been scanty or completely lacking. 
Classification of grinds for either industrial or market use has 
needed further investigation and improvement. The present 
report will describe a modern approach to coffee grinding 
problems. Results obtained can be used in characterizing grind 
ing equipment, in organizing quality control programs, and in 
defining the grind factor for beverage preparation and bever 
age equipment. 
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INFLUENCE OF HIGH TEMPERATURE HOLDING 
UPON THE COMPONENTS OF COFFEE BREW IL. 
CAFFEINE, TRIGONELLINE, CHLOROGENIC ACID, 
CAFFEIC ACID AND QUINIC ACID 


S. and B. E. Procror 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 


Studies were made on the stability of caffeine, trigonelline, 
chlorogenic acid, caffeic acid and quinie acid under conditions 
of heating normally used in commercial coffee brewing. Caf- 
feine and trigonelline were found to be stable under these 
conditions whereas chlorogenic acid is somewhat unstable. 
Caffeie acid in water solution was found to exhibit marked in- 
stability whereas quinic acid in water was found to be ther- 
mally stable. Implications of these findings in terms of coffee 
flavor are discussed. 
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INFLUENCE OF HIGH TEMPERATURE HOLDING 
UPON THE COMPONENTS OF COFFEE BREW. IL. 
MEASUREMENT OF THE BEHAVIOR OF PURE 
CARBONYL COMPOUNDS IN SOLUTION AND OF 
TOTAL SATURATED AND UNSATURATED 
CARBONYL COMPOUNDS OF COFFEE BREW 


S. and B. E. Procror 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 


Coffee brew was found to undergo measurable flavor de- 
terioration when held at elevated temperatures for various 
lengths of time. Relationships of the saturated and unsaturated 
carbonyl compounds in coffee brew to flavor after extended 
periods of holding at high temperature are discussed. 
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VOLATILE REDUCING SUBSTANCES AND THE 
ESTIMATION OF THE AROMA OF COFFEE 
LIONEL FARBER 
Pisheries Research Laboratory 
The George Williams Hooper Foundation 
University of California 
San Francisco, California 


Volatile odoriferous substances contribute to the aroma or 
savor of ground roasted coffee. Since the Volatile Reducing 
Substances (VRS) procedure offers a means of estimating the 
content of volatile odoriferous compounds, the possibility of 
using the VRS procedure for the evaluation of the aroma of 
coffee has been studied. The VRS content has been determined 
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in a number of commercial brands of ground coffee, and in 
various types of coffee at progressive stages in the roasting 
process. The effect of the type of grind on the VRS content 
in individual coffees, and of the storage temperature on the 
VRS content have also been studied. The VRS content has 
been found to correlate with and to parallel the sensory judg- 
ments of the various samples used. The VRS content was found 
to increase during the roasting process, the amount of increase 
depending upon the kind of coffee. The retention of the VRS 
in ground coffee increased with a decrease in storage temper- 
ature from 75° to 40° F. The present report is intended to 
draw the attention of individuals directly concerned with the 
technology of coffee to the possible usefulness of the VRS pro- 
cedure as an additional means to objectively evaluate samples 
of coffee, supplementary to the usually employed sensory 
means. The results obtained show that the content of VRS can 
be used to evaluate the aroma of ground roasted coffee and 
of the effects of various treatments. 
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RATE OF MINERAL REMOVAL FROM MILK 
BY ION EXCHANGE 


S. J. Bisnov, A. S. Henicx, and J. H. Jr. 
Quartermaster Food & Container Institute 
for the Armed Forces 
Chicago, Illinois 


Quantitative relations for the rates of removal of major 
mineral ions from milk by monobed ion exchange system have 
been established. In a mixed bed of 3 parts of weakly basic 
anion and 2 parts of weakly acidic cation exchangers, mag- 
nesium, calcium, potassium, and sodium ions were removed at 
rates decreasing in that order. In a completely decalcified milk, 
potassium, sodium, and phosphate ions remained in 25%, 70% 
and 40% of the initial concentrations, respectively. Magne- 
sium ion was completely removed at 70% decalcification. 

The effects on the rates and degree of calcium removal 
from milk by means of resinous ion exchangers through col- 
umns of varying diameter, bed height, downflow rate, and total 
volume of milk processed are reported. Procedures for employ- 
ing process are described using charts and nomographs. IIlus- 
trative examples are given. A nomograph is presented which 
permits estimation of the degree of decalcification to within 
+5% over a wide range of process variables. 
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FISH FLOUR AND FISH MEAL 
BY AZEOTROPIC SOLVENT PROCESSING 


Ezra LEVIN 
VioBin Corporation 
Monticello, Illinois 


The first plant producing defatted dehydrated whole fish 
meal solvent extraction is now operating at New Bedford, 
Massachusetts. Capacity is 75 tons daily. Water is distilled and 
oil extracted simultaneously. Solvent is ethylene dichloride. 
Removal of fat insures stability and helps prevent biologie 
deterioration of meal in storage. Biological value of protein 
is as high as fish from which meal is derived. Meal includes 
fish solubles and is richer in accessory growth factors than 
fish meal made by conventional method of steaming and press- 
ing. Fish oil produced is of good quality and stable. Various 
types of fish flour for human use are ground and screened (80- 
mesh) for areas where fish flavor is desired; deodorized by 
prolonged steaming for areas where partial deodorization is 
adequate; deodorized by solvent extraction with ethyl alcohol 
for areas where a neutral flavor is required. Protein of these 
types of fish flour is shown to be of equal biological value, 
undiminished after one year’s storage at room temperature. 
Defatted, dehydrated fish flour makes possible inexpensive, 
abundant, stable animal protein. This process for producing 
stable, high quality meal and oil makes possible exploitation of 
the sea as a source of great wealth, especially significant to 
underdeveloped countries needing feed, food, and exports. 


180 


SOME EFFECTS OF MODERN REFRIGERATION 
DESIGN AND ENGINEERING ON THE STORAGE LIFE 
OF FISHERY PRODUCTS 


W. Siavin, Joun A. Perers, S. R. Porrincer 
Bureau of Commercial Fisheries 
U. 8S. Department of the Interior 
East Boston, Massachusetts 


Frozen fishery products suffer considerable quality loss dur 
ing storage unless an adequate product storage environment 
is provided. Studies conducted by many investigators have 
shown the necessity for storage temperatures of 0° F or lower. 
Much has also been done on product protection through use of 
moisture vapor proof packaging materials or glazing solutions. 

Importance of a high relative humidity in the cold storage 
room has not been stressed in commercial design. In most 
instances humidities obtained have been arrived at, through 
equipment design and economic considerations. Studies by other 
investigators have shown that a higher relative humidity can 
be obtained by design of the cold store, using the jacketed 
principle. 

Tests conducted at the Bureau’s technological laboratory 
in East Boston, Massachusetts on a jacketed type cold storage 
room are reported. Information will be presented on some 
engineering aspects of the design and operation of, and the 
quality changes of fish stored in, a jacketed type cold storage 
room. 
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USE OF EXTREME VALUE CONTROL CHARTS 
IN FOOD PACKAGING OPERATIONS 


MAp-Goopwin TARVER and ANNA May SCHENCK 
Continental Can Company, Inc. 
Chicago, Illinois 


To assure consistent quality of precision metal parts, 
standard types of control charts for averages and ranges are 
widely used. However, in food packaging operations it is fre 
quently more desirable to control actual maximum and minimum 
sample values rather than sample averages or ranges (differ- 
ences between maximum and minimum values); for example, 
regulation of filling equipment to prevent over and under fills, 
setting upper and lower rejection limits for an automatic 
weighing device, etc. This paper deseribes the calculation of 
the chart limits and discusses some of the uses of extreme 
value control charts, using control of net weight of a canned 
food product as an example. 
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MOISTURE ABSORPTION RATES OF CEREALS AND 
CEREAL FRACTIONS IN WATER IMMERSION 
AND SURFACE AREA OF COMMON CEREALS 

Frank D. Hickey and Harotp W. ADAMS 
Food Machinery and Chemical Corporation 
San Jose, California 


Cooking rate of cereals to gelatinization is moisture de- 
pendent. In order to continuously convey cereals through con- 
tinuous pressure cooking equipment, and to maintain granular 
free flow at optimum cooking rate the moisture content must 
be controlled within rather narrow limits. Since a dry sat- 
urated steam atmosphere contributes little moisture in cooking 
it is often necessary to pre-steep the grain to near the desired 
moisture content. Moisture absorption rates in a laboratory 
analog of continuous steeping apparatus have been found to 
plot linearly on a log-log paper when plotting log steeping 
time vs. log moisture content per cent. Graphs so obtained will 
be presented together with equations which fit the curves for 
different time intervals and steep water temperatures. To 
aid mass transfer analysis of steep rate data, surface areas 
of some common cereals and cereal fractions have been ob 
tained and are presented. 
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COMPARATIVE EVALUATION OF VARIOUS 
SMALL-CAPACITY COMMERCIAL POTATO PEELERS 


G. A. PoLLAK and H. R. IGNALL 
U. 8S. Naval Supply Research and Development Facility 
NSD, Bayonne, New Jersey 


Peeling losses of portable, batch-type, commercial abrasion 
potato peelers of approximately 15 lb. capacity were evalu- 
ated. Comparisons of peeling efficiencies on the basis of ma- 
chine-losses alone were considered insufficient because such 
comparisons completely neglected the losses incurred in hand- 
eyeing and finishing potatoes after machine-peeling. Several 
different batch-load weights were machine-peeled for successive 
time intervals in the range of each machine from under-peel to 
over-peel. Both machine peel losses and hand-eyeing and finish- 
ing losses were calculated for each batch at each time interval. 

Mathematical analysis of the results revealed that the ma- 
chine losses did not necessarily correlate with over-all losses. 
Graphie representation of machine losses, losses incurred in 
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hand-eyeing and finishing, and the total of these losses showed 
instances where different machines produced identical machine 
osses at identical time-rates, yet differed appreciably in their 
hand finish and total losses. Different batchload weights peeled 
in the same machine showed additional evidence of differing 
hand finish and total losses despite identical machine losses pro- 
duced at identical peeling time-rates. Analysis of the peeling 
losses and their graphic representations showed that hand 
finishing losses correlated with the ability of the mechanical 
peeler in following the natural potato contour in its peeling 
action. Determinations of the efficiency of mechanical abrasion 
peelers were simplified by comparisons and analysis of the 
peeling performances and peeling efficiencies as indicated in 
the graphic representations of the total peel losses from all 
causes. 
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COMMERCIAL SCALE EVAPORATION OF TOMATO 
PRODUCTS IN FLASH-ENTRY EVAPORATORS 


A. I. MorGAN, T. WASSERMAN, A. H. Brown, and G. S. SmiTH 
Western Utilization Research and 
Development Division, U.S.D.A. 
Albany, California 


Product quality, sustained operation, and efficiency, in that 
order, are requirements for evaporators in tomato processing. 
Fouling of heating surfaces is a major problem to the proces- 
sors of tomato puree and paste. Flash-entry evaporators of a 
new type are shown to have some advantages in each of the 
above categories. Rapid steam injection preheating and high 
liquid velocities minimize processing time and retard fouling. 

Data are presented covering commercial operation of flash- 
entry evaporators on tomato during 4 seasons. Results include 
quality factors, rates of evaporation, and rates of fouling on 
high- and low-solids tomato products. They show superior 
quality control, higher yields, faster evaporation rates, and 
good resistance to fouling on low solids feeds. 
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ON COLOR DETERMINATION OF FOODS 


ANGELA C. Lirrie, C. O. CHICHESTER, G. MacKInnNEY 
University of California 
Berkeley, California 


Measurements have been made on several spectrophotom 
eters and on 3 tri-stimulus photoelectric colorimeters to evalu- 
ate their reliability in determining color differences and also 
the absolute color values of a series of Art papers. As between 
any 2 instruments, a linear relation was found between the 2 
sets of values of trichromatic coefficient x. Similarly, linear re- 
lations were established for trichromatie y and for tri-stimulus 
Y. Slopes and intercepts for each of these values have been de- 
termined for each instrument compared with a GE recording 
spectrophotometer selected as the standard, and the reliability 
has been statistically assessed. Results with pureed foods on the 
3 colorimeters were thus referred to a common standard, with 
good agreement with respect to color differences and to the 
absolute values. 
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REMOVAL OF EXCESSIVE ANTHOCYANIN PIGMENT 
BY ENZYME 


H. Y. Yane and F, STeeve 
Oregon State College 
Corvallis, Oregon 


While most food technologists are concerned with the pres- 
ervation of natural pigments in food products during process- 
ing, there are actually some instances where the presence of 
natural pigment is exeessive and its partial destruction is in 
order. A good example is in the case of blackberries, where 
anthocyanin pigment is present in excess. The excessive natural 
pigment not only causes concentrated products, such as jams 
and jelly, to look unattractive, but also renders glassed prod- 
ucts, such as wine, unsalable. The excessive amount of pigment 
sticks to the inside wall of the wine bottle, and although the 
wine itself is in good condition, the customer shies away from 
the pigment-coated bottle. Partial removal of the pigment is, 
therefore, desirable and even necessary. It is done in this 
experiment by the use of the fungal enzyme, anthocyanase. 
Blackberries treated with 0.5% of the enzyme produce bright- 
er, redder, more attractive jams and jelly. Blackberry wine 
so treated appears to be more stable, without pigment deposit 
or precipitation during storage. 
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SOME SUGGESTED COLOR STANDARDS FOR WINES 


M. A. AMERINE and C. B. BAILEY 
University of California 
Davis, California 


No color standards for wines are presently available for 
use by the wine industry in standardizing the color of com- 
mercial samples of California wines. Eighteen California white 
and 13 red wines were ranked as to commercial acceptability in 
their appropriate types by two experienced wine experts. These 
were then visually classified by the Munsell system and against 
white and red color standards. Absorption curves were obtained 
from 370 to 700 mz both in a Beckman Ratio Recording spec- 
trophotometer and at every 10 mz in a Beckman DU spectro- 
photometer. From these data the trichromatic coefficients were 
obtained and from them the color characteristics: hue (dom- 
inant wavelength), lightness (or brightness), and purity. 

From these data, ranges of acceptable values for the various 
types of wine are suggested. Difficulties of defining wine type 
colors because of the very wide range in colors from very light 
yellow to dark red are emphasized 
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CHARACTERIZATION OF THE RED PIGMENT 
FORMED IN THE 2-THIOBARBITURIC ACID 
DETERMINATION OF OXIDATIVE RANCIDITY 


Russet, O. SINNHUBER and T. C. Yu 
Oregon State College 
Corvallis, Oregon 


Sinee the 2-thiobarbituric acid (TBA) test was demon- 
strated in 1948 to be a test for fat oxidation, it has come to 
be widely used as a measure of oxidative rancidity in fats and 
a variety of food products. Although several workers have re- 
ported on the possible nature of the red reaction product, no 
definite conclusions were reached regarding the characteristics 
or identification of the pigment. This report is concerned with 
the isolation and preparation of the TBA pigment from rancid 
salmon oil, malonaldehyde and sulfadiazine. Elemental chemi- 
eal analyses, absorption spectroscopy, combining ratios, and 
paper chromatography show that malonaldehyde is the com- 
pound responsible for the red TBA reaction product with an 
absorption maxima at 535 mu. This dicarbonyl compound is 
one rancidity product formed during the autoxidation of lipid. 
Data show that moleeules of TBA condense with 1 molecule 
of malonaldehyde to yield the red pigment. Additional proper- 
ties of the pigment are given. 
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BRUISING OF RED CHERRIES IN RELATION TO 
THE METHOD OF HARVEST 


R. T. WHITTENBERGER and C. H. HILLs 
Eastern Re al Research Laboratory, USDA 


Extensive bruising of red cherries was shown to occur dur- 
ing normal picking operations. Bruising was a prime cause 
of spoilage and development of scald on the cherries. It was 
reduced considerably, and deteriorative changes in the cher- 
ries were inhibited, through use of a new method of picking. 
Cherries loosened from a tree with the finger tips and per- 
mitted to fall onto a minnow net suspended on a frame under 
the tree were bruised only slightly. This method of harvesting 
gave an average yield 36% greater than that obtained by the 
present method. 

In an alternative method, cherries were harvested onto the 
net by manual shaking of tree branches. Although the cherries 
were bruised, the method increased the rate of harvest by 
about 14 fold. By variations in the manner of shaking, a rough 
separation of cull fruit from sound fruit was accomplished. The 
extent of bruising of cherries harvested onto the net spread on 
tall turf approximated that of present commercially picked 
fruit. Significance of the findings is discussed briefly. 
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DETERMINATION OF CHLOROPHYLL AND 
PHEOPHYTIN IN BROCCOLI HEATED BY 
VARIOUS PROCEDURES 


JAMES P. SWEENEY and E. Martin 
Institute of Home Economies, USDA 
Washington, D. C, 
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Broceoli was extracted with 80% acetone and aliquots of 
the extracts were examined spectrophotometrically before and 
after treatment with oxalic acid. The oxalie acid treatment con- 
verted the unchanged chlorophyll to pheophytin, thus produc- 
ing changes in the absorbance spectra. Constants were de- 
termined fur the change-in-absorbance at 535, 642.5, 660 and 
665 mu. At 558 my the absorbances of chlorophyll and pheo- 
phytin were nearly identical. Using the absorbance measure- 
ments at the above wavelengths the relative percentages of 
chlorophyll and pheophytin present in the acetone extracts were 
determined. The results so obtained were correlated with panel 
color evaluations and with measurements obtained using a 
Gardner Color Difference Meter. 

The effect of the oxalic acid treatment on the absorbance 
of earotene and xanthophylls, present in the acetone extracts 
was studied. A study was also made of the feasibility of devel- 
oping a method based on use of zine chloride for formation of 
a color complex with the pheophytin produced during the heat- 
ing of broccoli. 
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COMPOSITION CHANGES IN RED TART CHERRIES 
CAUSED BY BRUISING AND AGEING 


M. L. and C. H. Hits 
Eastern Utilization Research and Development Division, USDA 
Philadelphia, Pennsylvania 


Bruising and ageing caused marked changes in the water 
insoluble constituents of Montmorency cherries. Cherries canned 
immediately after harvest and similar cherries subjected to a 
bruising and ageing treatment before canning were analyzed 
for the major water insoluble constituents. When the results 
were calculated on a fresh weight basis, it was observed that 
bruising plus ageing 24 hours at 70° F. caused a decrease in 
percent of total pectin, but a marked increase in lignin, holo- 
cellulose, alpha cellulose, and hemicellulose. These results help 
to explain the increase in drained weight and toughness of 
eanned cherries caused by bruising and delay prior to process- 
ing. 
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INDUSTRIAL SYNTHESES OF CAROTENOIDS AS 
USEFUL FOOD COLORS 


O. Isum and G. F. 
Hoffman-LaRoche, Ine. 
Roche Parke, Nutley, New Jersey 


Extension of the Isler synthesis of vitamin A has resulted in 
an economically commercial process for the manufacture of 
B-carotene and other carotenoids. These syntheses are not de- 
pendent on materials from animal, marine or plant sources 
which can vary markedly from year to year. Chemically pro- 
duced carotenoids are of high purity and possess uniform color. 
Absorption spectra and other criteria demonstrate the chem- 
ically produced compounds to be identical with the same com- 
pounds isolated from natural material. Tolerance studies indi- 
eate no health hazard to be associated with massive doses of 
f-earotene and other carotenoids. Chemically produced §-caro- 
tene and other carotenoids can serve the food industry as 
useful food colors. 
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COLORING WATER-BASE FOODS WITH 
CRYSTALLINE s-CAROTENE 


R. H. Bunnews, and J. C. BAUERNFEIND 
Hoffman-LaRoche, Ine. 
Roche Parke, Nutley, New Jersey 


Crystalline 8-carotene is highly acceptable for the coloring 
of water-base foods, as evidenced by appearance, flavor and 
stability performance. Juices, beverages, dairy products, baked 
goods, creamed foods, desserts, soups, ete. have been success- 
fully colored with §-carotene. 
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COLORING FAT-BASE FOODS WITH 
CRYSTALLINE 8-CAROTENE 


J. C. BAvernretnp, E. G. Smiru and R. H. BUNNELL 
Hoffman-LaRoche, Ine. 
Roche Parke, Nutley, New Jersey 


Commercial development of pure crystalline f-carotene as 
a food color and source of vitamin A prompted an investigation 
of its use in fat-base foods. Market forms of §-carotene will be 
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described and application of data presented on the incorpora- 
tion of 8-carotene in margarine, winter butter, shortening, 
lard, edible oils, egg yolk products, processed cheese and other 
fat-base food products. 
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STUDIES OF PROCESSED ALL-GREEN ASPARAGUS. 
Il. QUALITATIVE AND QUANTITATIVE STUDIES 
OF ORGANIC ACIDS BY 
CHROMATOGRAPHIC TECHNIQUES 


C. Dame, Jr., G. L. Marsn, and C. O. CHICHESTER 
University of California 
Davis, California 


Organic acids present in processed all-green asparagus were 
separated into various fractions by silicie acid column chrom 
atography. Acids present in these various fractions were then 
identified by paper chromatographic techniques employing 3 
developing solvents. Acids found were fumaric, succinic, alpha- 
ketoglutaric, pyrrolidone-carboxylic, glycolic, malice and citric. 
Presence of other acids was indicated. Pyrrolidonecarboxylic 
acid was not found in fresh asparagus, and evidence indicated 
that it may be produced during heat processing from glutamine. 

Influence of the height of asparagus at harvest on the or- 
ganie acid content of the 4-inch tip-sections of processed al! 
green asparagus was studied by a procedure similar to that 
described above. A three-fold increase in citrate was found as 
the height of asparagus at harvest was increased from 3 to 6 
inches to 12 to 18 inches. There was a small increase in malic 
and pyrrolidonecarboxylic acids and a twofold increase in the 
total of all other acids eluting from the column. The ratio of 
citric to malice acid changed rapidly as the asparagus increased 
in height above ground. Results indicate that the major buffer- 
ing system in asparagus is not the organic acids but probably 
a combination of acid anions, amino acids and proteins. 

Influence of section of the spear on the organie acid con- 
tent of processed product as determined by visual observations 
of paper chromatograms revealed that the malice acid content 
was nearly constant in all sections studied. All other acids 
studied decreased in concentration as the sections approached 
the butt end of the spear. 
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PROCEDURES FOR DETERMINING GRADES OF 
RAW AND CANNED TOMATOES 


AMIHUD KRAMER and B. A. Twice 
University of Maryland, and 
B. W. CLARKE, Crosse & Blackwell, 
Baltimore, Maryland 


Procedures for raw tomatoes are based on the yield that 
can be expected in terms of the canned product, the work 
required in in-plant trimming and sorting, and the anticipated 
quality level of the trimmed and sorted product. A score of 
100 may be assigned to samples which would yield top fancy 
finished products with no trimming or sorting. Deductions for 
unusable fruit (culls) are made in terms of percent by weight, 
and for tomatoes requiring trimming as percent by count di- 
vided by three. A third deduction may be made on the basis of 
color as determined by the use of the Hunter color-difference 
meter. 

The procedures for canned tomatoes are also on the basis 
of an overall score of 100, with maximum scores for the spe- 
cific factors of quality as follows: Color—20, wholeness—45, 
defects—10, and flavor—25. The distribution of grade points 
among these factors was determined from multiple regression 
analyses of consumer panel data. 
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FUNCTIONAL IMPORTANCE OF FOOD ADDITIVES 
Part I 


BERNARD DAUBERT 
General Foods Corporation 
Tarrytown, New York 


The Food Industry believes the usefulness (or functional) 
value of an additive is one which only consumer acceptance 
ean best decide. It is the responsibility of food processors to 
exercise their skill to provide the consumer with choices of 
foods which enable him or her to make judgments and deter- 
mine their preferences. It seems reasonable, therefore, that a 
chemical will be added to food only if it is capable of rendering 
some useful function resulting in a product acceptable to the 
housewife. 


5 
| 
} 


The usefulness of an additive will be discussed in rela- 
tion to (a) chemicals necessary for processing but removed 
from the product, (b) chemicals necessary for processing which 
remain in the product, (¢) chemicals that protect the product 
during manufacture, storage and use, and (d) chemicals added 
to food products to make them function satisfactorily in the 
home. 


Part Il 


H. W. 
Oregon State College, Corvallis 


The functional purposes for which substances are added 
intentionally to foods are principally, if not exclusively, to pre- 
serve and to improve the appeal or acceptability of the foods. 
In functioning as preservatives, additives can prevent bacter- 
iological, chemical, or physical deterioration of foods and fre- 
quently do so with less change to the natural foodstuff than is 
possible by applying other methods of preserving by drying, 
smoking, salting, fermentation, concentration or sugaring, 
heating, freezing or cooling, packaging, or irradiation. 

In functioning to improve the appeal or acceptability of 
foods, additives can produce desired and expeeted physical 
characteristics, such as texture, consistency, firmness, and 
homogeneity, which can be produced in no other known way. 
They can produce colors, flavors, and odors which typify many 
eommon foods, and therefore, might be considered essential to 
these foods, at least in appealing to the consumers’ aesthetic 
senses. Other important additives are the nutritional additives, 
for example vitamins and minerals, which enhance the aecept- 
ability of foods and improve public health. 

Examples will be presented to illustrate the unique fune- 
tions of food additives and how their use supplements other 
available methods for preserving and manufacturing foods. 
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THE RESOLUTION OF CONTROVERSIES IN 
FOOD ADDITIVES LEGISLATION 


B. L. OSER 
Food and Drug Research Laboratories 
New York, New York 


The status of food additive legislation as of the time of 
the meeting will be discussed from the viewpoint of how the 
most controversial aspects will have been resolved or may be 
resolved. 

Principal areas in dispute in the consideration of Federal 
legislation have been (a) whether and to what extent a grand- 
father clause will apply, (b) whether the administrative agency 
shall have jurisdiction over functional value, and (¢c) what 
form of judicial appeal shall be prescribed. 
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SAFETY EVALUATION PROCEDURES AND 
INTERPRETATIONS 


Henry F. 
Mellon Institute, Pittsburgh, Pennsylvania 


No distribution can be made in the stringency of proof of 
safety for an intentional additive which improves a food, and 
for an incidental additive which merely assists in food produc- 
tion, processing, or packaging. The only distinctions which 
ean be made are based on the quantity of the additive which 
will be in food, and on the importance of the particular food 
in the diet. Certain additives, if they be present in food at all, 
are in such low concentration that no informed person can 
consider them to have any influence on health. Today we are 
considering the safety of additives which are present at levels 
of a few parts per billion. One part per billion is about one 
drop in a tank car, 3 heart beats in a 70-year life. 

Proof of safety always involves quantity. We study a 
particular use of a particular additive in a particular item of 
the diet, resulting in a predictable human intake. It is logi- 
eally impossible to obtain an affirmative proof of complete and 
absolute safety. We establish the lack of hazard beyond reason- 
able doubt. The pragmatic program of investigation we 
pursue is described. Its strengths and shortcomings are dis- 
eussed. The interpretation of results to yield a conelusion 
about safety is complicated. There is no simple standard 
which will yield a yes or no answer. No additive should reach 
the general food supply until the proof of its safety has been 
published to allow every informed person to consider the de- 
cision in the light of his own pertinent knowledge. Only scru- 
tiny by the entire scientific community can be relied upon to 
assure objective unbiased decisions which may influence the 
safety of our diet. 
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ANALYTICAL PROBLEMS POSED BY 
FOOD ADDITIVES LEGISLATION 


J. F. MAHONEY 
Merck and Company, Inc. 
Rahway, New Jersey 


As the title indicates, analytical problems rising out of 
certain stipulations of food additives legislation will be de- 
scribed and disussed. 
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THE VISIBLE FATS IN OUR DIET 


Karu F. Marvin 
Swift & Company, Research Laboratories 
Chicago, Illinois 


This will be a discussion of: the trends in the consump- 
tion and composition of the visible fats (shortenings, margar- 
ine, butter, salad oils, etc.) in our national diet; the historical 
development of our present shortenings and margarine; eco- 
nomic and other factors that have influenced the tremendous 
increase in consumption of vegetable oils and vegetable oil 
products in this century. 
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FATS MAKE GOOD FOODS — 
WHERE AND WHY ARE THE MARGINS? 


Cc. G. Kine 
The Nutrition Foundation, Ine. 
New York, New York 


Fats of many kinds and great complexity are characteristic 
of all living organisms and the human body, like others, is 
eapable of adjusting a great variety and wide quantitative 
range of lipid materials into its normal functions. As with 
other nutrients, the margins of relative safety and optimum 
intakes over a long-time interval are not well established. Few 
if any other areas of nutrition research are more in need of 
intensive study. 

A well balanced diet normally includes a variety of edible 
fats within the range of about 20 to 40% of total calories. 
The tolerance range for carbohydrates apparently is even 
greater, and for protein, distinctly lower but more critical. 
The advantages in flavor, satiety, consistency, appearance, 
economy, convenience, caloric efficiency, and practical sources of 
vitamins and essential fatty acids can be achieved readily 
within wide ranges of intake from both plant and animal 
foods. The latter are especially important however as sources 
of good quality proteins, water-soluble vitamins, minerals and 
flavor. The cholesterol content of edible fats normally does 
not constitute a hazard because of the body’s capacity for 
adjusting its own synthesis and disposal. 

Research is needed to establish the significance of a great 
number of variables that affect fat tolerances and advantages, 
e.g. ratios of fatty acids ingested, caloric balance, hormone 
balance, clotting control, exercise, genetic pattern, chemical 
and infection stresses, quality and quantity of protein eaten, 
and the intake of several vitamins (e.g. Bg, C and choline) 
and minerals (e.g. Mg, Ca, K & Na). 


203 


CLINICAL AND EPIDEMIOLOGICAL OBSERVATIONS ON 
THE INFLUENCE OF FATS IN THE DIET, AND OTHER 
CLINICAL OBSERVATIONS RELATIVE TO 
ATHEROSCLEROSIS AND DIET 


FREDERICK J. Starz, M. D. 
Department of Nutrition 
Harvard University School of Public Health 
Boston, Massachusetts 


Although most epidemiologists would agree that the dif- 
fering incidences of coronary artery disease in various popu- 
lation groups is related to a differing mode of life, it has not 
been conclusively established that dietary factors, and speci- 
fically total fat intake, are of primary etiological importance. 
There is no doubt that patients transferred from a self-selected 
diet to a purified formula-type diet high in linoleic acid will 
usually display a decrease in serum cholesterol level. This ap- 
parently is sustained for as long as the formula diet is fed. 
Further, these formula diets are not of practical importance 
for the public at large. Interestingly, those that have been most 
effective have not been low in fat — rather, they have been 
high in fat. 
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Little information is available concerning the supplementa- 
tion of ordinary American diets with oils rich in essential fatty 
acids. In general, adults who are not overweight, without any 
family history of early death from heart disease, and with 
relatively low levels of serum cholesterol (in the range of 175- 
225 mg. per 100 ec.) need make no changes in their diet as- 
suming they already consume a variety of foods providing a 
well-balanced diet. Obese individuals and nonobese individuals 
with consistently elevated cholesterol levels have somewhat 
more reason to attempt to lower them, particularly if there is 
a family history of -early death from cardiovascular disease. 
Individuals who have had a ‘‘coronary’’ are really in the class 
of ‘‘sick patients,’’ and recommendations for them should be 
on an individual basis and should come only from their doctor. 
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PROCESSING FOOD FATS 


J. H. SANDERS 
The Proeter & Gamble Co. 
Ivorydale, Ohio 


Most domestic vegetable and animal fats as produced from 
their source require some ‘‘refining’’ or modification to meet 
the requirements of distribution, end-use of palatability. This 
‘*refining’’ is accomplished in a variety of process steps ap- 
plied by the manufacturer of food fats. The constituents of 
raw fats requiring removal or modification, the processes em- 
ployed, and the genera! effects of these processes are described. 
Deseribed also are the manipulations of certain processes such 
as hydrogenation and interesterification that can produce spe- 
cific characteristics in end-products. Flow charts of the proc- 
esses and photographic views of some commercial installations 
are shown. 
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EFFECTS OF DIETARY FAT AND CHOLESTEROL 
ON EXPERIMENTAL ANIMALS 


J. Stamuer, M.D. 
Michael Reese Hospital 
Chicago, Illinois 


A report on recent findings together with interpretative 
comment. 
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WHAT IS OPERATIONS RESEARCH? 


Rosert G. Brown 
Arthur D. Little, Ine. 
Cambrilge, Massachusetts 


Operations research was first recognized as a separate ac- 
tivity for military operations during World War II. In the 
late 1940’s it began to be adopted by American industry. The 
phrase stems from research in the usual scientific sense, plus 
operations, indicating the activity of a large, complex task 
force of men, money, and materials, with some definite objec- 
tive. The research involved is largely carried on using the 
language of mathematics, including many special dialects such 
as game theory, linear programing, and waiting lines. Exam- 
ples are presented of the application of operations research to 
problems in advertising promotion, data processing, and pro- 
duetion planning. The purpose of the paper is to assist food 
technologists in recognizing the kind of problem to which 
operations research may be applied and to give some informa- 
tion about where assistance can be secured when needed. 
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APPLICATION OF OPERATIONS RESEARCH TO 
WASTE DISPOSAL IN FOOD PROCESSING PLANTS 


C. W. THORNTHWAITE 


The Laboratory of Climatology 
Route 1, Centerton 
Elmer, New Jersey 


This paper describes the origin and development of methods 
of waste disposal by spray irrigation. In 1946 at Seabrook 
Farms in New Jersey, we began experimenting to determine the 
feasibility of utilizing 10-14 million gallons of waste water 
from the processing plant daily in the irrigation of orchards 
and vegetable crops. Since the need for water in irrigation 
did not coincide with water utilization in the processing plant, 
it was determined that special areas would have to be set aside 
for waste disposal. In 1949, a waste disposal system was de- 
signed to utilize a wooded area of approximately 100 acres. 
This system went into operation in 1950 and has been used 
continuously since then. Many visitors came to see the Sea- 
brook Farms’ system, and many other food processing com- 
panies have tried to utilize it in the disposal of their wastes. 
Some have been successful, whereas others have failed. Almost 
invariably the difficulties have been due to failure to make 
use of the principles of operations research. 

Since making the original installation at Seabrook Farms, 
our research group has made surveys and studies at 17 plants in 
11 states; 12 systems have been or are being installed. These 
17 plants are seattered from Florida to upper Michigan, and 
there are great variations in the climate and the soils and 
vegetation cover on the available land. Likewise, plant oper- 
ations vary greatly. This gives great opportunity for use of 
operations research. In some instances, the processing plant 
was already in operation when we were called in. On two ocea- 
sions we assisted in selecting the sites for new plants. Oper- 
ations research was utilized in the problem of site selection. 
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THE PROGRAMMING OF INGREDIENT PURCHASING 
FOR THE MIXING OF LIVESTOCK FEEDS 


T. E, Caywoop 


Caywood-Schiller Associates 
Chieago, Illinois 


The manufacturer of prepared livestock feed is faced with 
a dual problem—he must guarantee that his products meet a 
large list of dietary requirements and he must attempt to meet 
these dietary requirements at a minimum cost. The mathe 
matical technique of linear programming may be applied to 
this problem; linear programming can develop the precise mix 
ture satisfying all dietary requirements—choosing those in 
gredients, and the amount of each, to be included as a function 
of current market prices. In the presence of rapidly fluctuating 
commodity prices, solutions yielding proper m'xes and purchas 
ing schedules must be available quite rapidly. Since the alge- 
braic manipulations required to produce solutions to the linear 
programming equations are very time consuming, high speed 
computing machinery is generally utilized. Some of the prob 
lems such as cost, precision, and programming flexibility will 
be discussed. Problems of a company which must program at 
one location the ingredient purchasing for several types of 
feed to be produced at a number of geographical locations 
will also be considered. 
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UPGRADE Your Frozen Food Profits 


In the tough competition of today’s market, more and more packers are learn- 
ing that a premium item can be the key to profitable operation. And more and 
more packers are looking to Huron* MSG as the secret to better quality that 
leads to bigger sales and profits. The reason, of course, is that Huron MSG 
enhances the flavor, taste appeal, quality, and demand for a frozen vegetable, 
meat, fish, or processed food. 

By upgrading your frozen food product with Huron MSG, you can create a 
premium item, promote it at an increased price, and increase your sales and 
profits. It’s working now for other packers—it can work for you. Try it today! 
For complete information, see your Huron representative. 


*Hercules Trademark 


VvHG57-1(R) 
HURON* NSG HURON MILLING DIVISION 
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Factors Affecting Freezing Rate and Appearance 


of Eviscerated Poultry Frozen in Air: 


Manuscript received Aucust 24, 1957 


Licurxess OF COLOR and uniform 
ity of appearance have been increasing in importance 
in the marketing of frozen poultry, ant with this 
change, interest in the relation between freezing rates 
and appearance of frozen poultry has also increased 
(1, 2, 3, 4, 5, 9). Spencer et al. (9) made freezing 
tests with turkeys at three air temperatures (0°, —20 
and —40° F. 
(f.p.m.), 


at an air velocity of 500 feet per minute 
while Baker (1, 2) froze chickens and tur- 
keys in still air and in an air blast at temperatures 
ranging from +12° F. to —20° F. 
and Pflug (3) compared chicken broilers frozen in an 
air blast at —10° F. and at —40° F. 
(4) studied the effect of air temperature (+10°, —21 

—30° F.) air velocity (0, 600, 1300 f.p.m. ) bird 
weight (7 and 21 lb. turkeys) on appearance of frozen 


Esselen, Levine 


iXKlose and Pool 


turkeys and freezing rate, and compared open air 
freezing with freezing in a wire-bound wooden box. 
In addition, Lentz and van den Bere (5, 10) deter- 
mined the effect of a wide range of liquid immersion 
freezing conditions on freezing rates and surface 
appearance of chickens and turkeys of several weights. 

The purpose of the work reported here was to pro- 
vide information on the effects of air velocity, tem 
perature, and boxing on freezing rates and appear 
ance of air blast frozen poultry by means of com 
parable experiments covering a wide range of condi 
tions, and to compare the appearance of air blast and 
immersion frozen birds. Temperatures in these experi 
—110° F. 


from 0 to 1900 f.p.m., and boxes allowing a wide range 


ments ranged from +10° to air velocities 
of air circulation rates through them were tested 
The effects of weight 
keys), initial temperature (100° F. 


go F. 


2 and 6 Ib. chickens, 15 Ib. tur 
compared to 32 


and packaging were also studied. 


EXPERIMENTAL 


Birds were frozen in a small wind tunnel (20 x 25 x 36 in 
long) located in a cold room that could be held at the required 
temperature. A somewhat larger tunnel (24 x 38 x 72 in. long 
was used to freeze birds in cardboard boxes. Air velocities were 
calculated from measurements made with a pitot tube and 
micromanometer. Birds (or boxes) were placed on coarse 
mesh wire sereen to allow air movement over all surfaces. 

Tests were made with white-skinned, grade A birds sealded 
at 128-1307 F., eviseerated and vacuum packaged (Cry-o0-Vae 
Chickens weighing 1.5-2.5 lb. and 4.5-8 lb. and turkeys weigh 
ing 14-16 Ib. were used. Giblets were wrapped and placed 
with the neck in the body eavity. Four birds were frozen in 
most tests. Except where the effect of high initial temperature 
was studied all birds were frozen from an initial temperature 
of 32-35" F. 
temperatures to fall from this level to 25° F. 


and freezing times reported are the times for the 


Corrugated eardboard boxes (double layer measuring 


Contribution from the Division of Applied Biology, Na 
tional Research Laboratories, Ottawa, Canada. Issued as N.RC. 
No. 4671 


L. van den Berg and C. P. Lentz 


National Research Council, 
Ottawa, Canada 


Sx 15 x 16 in. we sed in most of the freezing tests with 
boxed birds. Hol . on square uch size were dri led in 
opposite sides of the boxes to allow through air cireulation in 
the direction of the external air strean The number of holes 


per side varied from zero to 15 Spe boxes 7x 18x 22% 
in., a single layer corrugated cardboard with about 50% of 
the surface of the two smaller sides removed, were also tested. 


\ vertical stack of boxes, spaced apart as desired, and each 


containing six 4'4—6 chickens as used in most of thes 
tests. All tests with boxed birds were made at 20° F. with 
450-550 f.p.m. air velocity 

Temperatures were measured th S0-gauge copper-coustan 
tan thermocouples loeated under the skin, 4% in. deep in the 
breast, at the cavity surface, and in the giblet package in 
chickens. The arrangement for turkeys was similar except that 
idditional elements were locates t the 1 and 1% in. depths 
in the breast. \ special jig with suitably spaced parallel 
needles was used to inerease the precision with whieh the 
thre rmocouple s coul threaded through the flesh. 

All birds were « pared th each other on the basis of 


lightness and uniformity of appearanes Comparison was faeili 


tuted by using a group of birds frozen at series of tempera 
tures between 10 to 110° F. with an air velocity of 450 
550 f.p.m. as a standard. In addition, all birds frozen in each 
series of tests were stored at 20° F itil the series was ¢om 


pleted; thes were then examined together 


RESULTS AND DISCUSSION 


Effect of temperature and velocity of air. Air ve- 
locity had almost as much effect on freezing time ancl 
frozen appearance as temperature, over the total range 


tested 


Figures 1 and 2 Freezing times decreased 


rapidly and surface appearance became lighter and 


more uniform as air velocity was increased from 0 to 
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Figure 1. Relation between freezing time and air velocity in 

5-8 lb. chickens (Initial temperature 32-35° F., Air temperature 
20° F.) 
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Surface appearance depended directly on the 
freezing time of the skin; the effects of air velocity and 
temperature on surface appearance may therefore be 
related by comparing freezing times for the skin in 
Figures 1 and 2. Birds frozen at —20° F., in still air 
for example, were darker than those frozen at +10° F. 
with 450-550 f.p.m. air velocity. It should be noted 
that the relation is approximate because the assess- 
ment of surface appearance is qualitative and subjec- 
tive. Under ‘‘sub-optimum’’ freezing conditions 
changes in appearance were relatively large but were 
affected markedly by subcutaneous fat. As freezing 
conditions became ‘‘optimum’’, changes in surface 
These observa- 


appearance became relatively slight. 
tions confirmed the results of Klose and Pool (4) and 
Spencer ef al. (9), who found that frozen appearance 
(especially of birds with little subcutaneous fat) de- 
pended on freezing rate, whether the freezing rate was 
varied by changing air temperature or by changing 


air TEMPERATURE, *F 


air velocity. 


Figure 2. Relation between freezing time and air tempera- 
ture in 5-8 lb. chickens (Initial temperature 32-35 F., Air ve- 
locity 450-550 f.p.m.). 


LUG-Sb0 f.p.m. Changes in freezing time and surface 
appearance were much slower up to 1200-1500 f.p.m. 
and almost negliglible thereafter (Figure 1, Table 1). 
The effect of decreasing air temperature on freezing 
time and appearance was similar to the effeet of in- 


None of the air velocity and temperature conditions 
used in this series of tests produced a surface appear- 
ance as light and uniform as that which may be pro- 
duced by liquid immersion freezing (5) although 
birds frozen in a 450-550 f.p.m. air blast at —110° F. 
approached in appearance those frozen by liquid im- 
mersion at —20° F. 

Freezing times at all depths were approximately 


inversely proportional to the difference in temperature 
between the air blast and 32° F. and inversely pro- 
portional to the two-thirds power of the air velocity. 
with which 


creasing air velocity (Figure 2, Table 2). Changes in 
freezing time and surface appearance were marked 
down —40° F —60° F., 


and slight thereafter 


to about moderate down to 


These results are in accordance those 


TABLE 1 


Effect of temperature and velocity of air and size of bird on freezing time (minutes, 32-25 F.). 
(Results are averages for four chickens, or two turkeys) 


Type of bird 


Chicken Chickens, 5.5—8 Tb. Turkey, 


\ir 
tempera 


ture, F 
2 Im. in Inside In giblet Under in. in 


breast surface package skin breast 


Location in bird 
In giblet 
package 


Inside 
surface 


Under in. in 


In giblet 
skin 


package 


Inside 


surface breast 


210 170 7 490 575 
320 420 110 145 175 
340 


505 


265 60 660 


a0 145 

200 175 50 

175 30 260 25 im 


600 


220 
20 5 
15 5 1R0 
160 
2: 105 


1600 
0 
50 
50 


TABLE 2 


Effect of ventilation area and spacing between boxes on freezing time (minutes, 32-25° F.). (Results are averages for 
six 4.5-6 Ib. chickens. Initial temperature 32-35° F., air temperature —20° F., velocity 450-550 f.p.m.) 


No vertical spacing 1 in. vertical spacing 


Hole area Location of thermocouple elements 
per side, 
sq. in in. in 


breast 


(iiblets 
package 


Cavity 
surface 


Under 
skin 


m.in 
breast 


Criblets 
package 


Cavity 
surface 
2000 2400 2450 630 720 1070 1210 
730 970 440 545 6350 
265 460 420 
400 


$25 


40 56 590 200 


15 250 425 
70 145 40 


170 250 
110 285 
open 


shelf 65 


xf box made of single layer of 


260 


corrugated cardboard 


Cut-away” type 


| 
4 
| 
400} 
2 
2 
GIBLETS 

> 

NSIDE SURFACE (@) 

NOER SKIN (@) a 

2 8 6 40 20 20 
| 
d 
bd 
| 
4 
+10 F 450-550 145 
; 20 F still air 195 
20 150-250 45 
20° FP 4150-550 
20 F 25 50 1OS 

20 F 
500 
UF 500 15 10 a0 
110) FY 550 

2 720 : 


would be predicted on the basis of theoretically de 
rived equations (6, 7, 8). 

Effect of bird size, initial temperature and pack- 
aging. Bird size had only limited effect on freezing 
times at depths of less than 14 in. but total freezing 
time depended on weight. Theoretical considerations 
(7, 8) indicate that freezing time is a relatively in 
volved function of both size and depth in the bird. 

Birds frozen at —20° F. (450-550 f.p.m. air ve- 
locity) from an initial temperature of 100° F. had 
a darker and somewhat blotchy appearance compared 
to those frozen from an initial temperature of 32 
35° 

Freezing tests at —40° F. and 800-1000 f.p.m. with 
vacuum packaged and unpackaged birds indicated 
that packaging had no significant effeet on freezing 
time and lightness and uniformity of appearance, al 
though unpackaged birds had a less smooth surface 
than packaged birds. 

The coefficient of variation of the measured freezing 
times depended on depth in the bird, varying from 
30-40% for the skin to 10-15% for the inside of the 
bird. This degree of reproducibility is about the same 
as that obtained in the immersion freezing tests (5). 
Statistical analysis of results of a test in which 8 birds 
were frozen 7 times each, under identical conditions, 
indicated that variation in initial location of tempera 
ture measuring elements accounted for about half of 
this variability, and that variations in packaging, 
shape, size and composition of birds accounted for the 
remaining half. Handling the birds and contraction 
and expansion during freezing and thawing appeare: 
to be relatively minor factors. 

Effect of ventilation and spacing of boxes. Freezing 
times decreased and appearance became lighter ani 
more uniform as the ventilation area and spacing of 
the boxes increased (Table 2 
ventilated boxes were much darker and less uniform 


Birds frozen in un 


than any of the birds frozen under open-shelf condi 
tions, whereas the freezing time and appearance of 
birds frozen in suitably ventilated and spaced boxes 
approached those of birds frozen on open shelves at 
the same temperature and air velocity 

Birds on the windward side of ventilated boxes 
froze appreciably faster and had somewhat better 
color than those on the leeward side but uniformity 
was obtained by reversing the direction of air flow 
several times during the initial stage of freezing. 

A one-inch space between boxes was appreciably 
better than a 14 inch space but there was little differ 
ence between 1 inch and 2 inch spaces. Table 2 shows 
that the effect of spacing was very marked with un 
ventilated boxes, and although this effect became less 
pronounced as ventilation area inereased, it was still 
significant with well ventilated boxes. 


As in open-shelf freezing, size of bird (114-214 Ib 
compared with 414-6 Ib.) did not affect the surface 
appearance or freezing time of the skin significantly, 
but the number of birds per box did. Freezing one 
bird per box instead of six reduced the freezing time 
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of the skin to 14 its former value and improved the 
appearance of the bird correspondingly. Presumably, 
change in size did not change the surface area of the 
birds enough to affect significantly the amount of heat 
being transferred, whereas reducing the number of 


birds did make a significant change. 


SUMMARY 


Lightness and uniformity of appearance of evis- 
cerated vacuum packaged poultry frozen in air blast 
depended on freezing rate and increased markedly 
when air velocity (at —20° F.) was increased from 0 
to 700 feet per minute or temperature (at an air ve- 
locity of 500 f.p.m.) was lowered from +10° F. to 

20° F. The effect of increasing air velocity above 


700 f.p.m. or lowering temperature below —20° F. was 
relatively small. Bird size did not affect appearance or 
freezing time of the skin significantly but did affect 
total freezing time. 

Boxing birds prior to freezing resulted in dark, 
non-uniform appearances and long freezing times. 
Lightness and uniformity of appearance increased 
and freezing times decreased with increasing ventila- 
tion area in the boxes and with increasing spacing be- 
tween them. Suitable ventilation and spacing of boxes 
resulted in appearance and freezing times approach- 
ing those for birds frozen on open shelves at the same 
temperature and air velocity. 
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Removat OF FREE SUGAR from raw 
egg white before drying has been adopted as a step 
necessary for the production of a stable product. 
Stewart and Kline (17) associated changes in stability 
of untreated egg white with the presence of free glu- 
cose. They stated that this sugar must be removed if 
a dry albumen having satisfactory color and solu- 
bility characteristics is to be produced. 

Formerly sugar was depleted from egg white by 
permitting a spontaneous fermentation to take place 
During the long incubation period ordinarily em- 
ployed (2-7 days) the product developed sufficient 
acidity to precipitate the mucin. In the later stages of 
fermentation objectionable odors and proteolysis also 
were in evidence. In addition, organisms of the genus 
Salmonella thrived in the albumen and presented a 
health hazard. 

Stuart and Goresline (12, 13) reported in 1942 that 
pure culture fermentations by coliform organisms 
yielded albumen of good quality by the standards of 
that time. Two vears later Hawthorne and Brooks (7) 
indicated that glucose could be removed from egg 
white or whole egg by heavily seeding the pulp with 
Naccharomyces apiculatis (1% They considered the 
final product objectionable because of its marked 
veasty flavor. In 1950, Hawthorne (6) reported that 
the intensity of objectionable flavor could be greatly 
reduced by removal of the veast by centrifugation 
Earlier, Ayres and Stewart (7) had found that, with 
the use of small inoeula of Saccharomyces cerevisiac 
and added veast extract, they could suecessfully re- 
move the glucose from egg white without destroving 
the mucin. The final product that they obtained had 
very little veastiness. Kaplan and associates (9) re- 
ported a satisfactory resting cell fermentation by 
plococeus lactis when 1% cell inoeula were intro- 
duced into egg white. 

In the present study it was considered desirable to 
compare the activity of the various microorganisms 
that are utilized to produce commercially fermented 
egg white and to determine if the addition of veast 
extract enhances their activitv. Also, sinee treat- 
ment of the liquid albumen with an enzyme com- 
plex (glucose oxidase) vields a product which, after 
drying, is stable for long periods [Baldwin ef al. (2): 
Carlin and Ayres (5)|, this process was included for 
comparative purposes 


MATERIALS AND METHODS 


Fresh clean eggs were obtained from the Iowa State College 
Poultry Farm and broken and separated by the use of a com 
mercial breaking tray and separator. After separation of al 
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bumen from yolk, the egg white was blended at 50 volts for 
60 seconds in a Waring blender jar; the speed of mixing was 


reduced by use of a Variae transformer. 

For the yeast fermentations, small packets of dry commercial! 
yeast pellets were used. The dry pellets were mixed with smal! 
2° C.) before the addition 
of the blended albumen. In those trials wherein 0.1% yeast ex 
tract was to be added, the yeast extract was incorporated in th 
yeast slurry before addition of the warm albumen. The pH of 
the albumen for the initial fermentation was adjusted to pH 7.5 
by the addition of an appropriate amount of dilute hydrochloric 
acid. After imeubating for 45 minutes at 32°C. one part of 
fermented albumen (1) was added to three parts of fresh un 
adjusted albumen. After allowing the second fermentation (TI 
to proceed for 2 hours, one part of the second batch of fer 


amounts (5-10 ml.) of warm water (3 


mented albumen was added to three parts of fresh albumen and 
this fermentation (IIL) was permitted to continue until it was 
sugar-free. The residual 75% of fermenting albumen remaining 
in batehes I and II was permitted to continue fermenting until! 
considered sugar-free by the rapid browning test [Bollenback 
(4): 0.1 ml. of egg white placed on .a preheated slide and ex 
posed for 15 minutes to a 250 watt General Electric reflector 
dry lamp placed 4 inches from the surfaee of the plate. When 
no eolor developed by the end of the heating period, the albumen 
was considered free of glucose]. Re sults of this test compared 
favorably with those observed using the two-hour browning 
test deseribed by Stewart and Kline (17) or with a Somogyi 
(10) test. 

In order to determine fermenting ability and inereases in 
mierobial populations, trials were made with pure eultures of 
Saccharomyces cerevisiae, Streptococcus lactis, and Aerobact: 
aerogenes. Numbers of cells were determined by direct micro 
scopie counts and by plate culture. Malt agar was used for 
S. cerevisiae, trypticase soy agar for S. lactis, and Levine’ 
EMB for A. aerogenes. The following strains were used: 

Saccharomyces cerevisiae American Type Culture Collee 


tion (ATCC) 2331; S. cerevisiae ATCC 2335: S. cerevisiar 

ISC A (a pure strain isolated from dry commercial yeast 

pellets 

Streptococcus lactis ATCC 7963; S. lactis IP 5 (a pure 
single strain lactic culture obtained from Reading, Eng 
land); S. lactis ISC A (a mixed strain pure S. lactis com 
bination obtained from commercial starter); S. lactis ISC B 
(a S. lactis strain obtained from a multiple-type mixed strain 
obtained commereially ). 

Acrobacter aerogenes ATCC 8724; A. aerogenes ATCC 
9621; A, aerogenes ISC A (a strain isolated from spon 
taneously fermenting commercial egg white 

in addition, a multiple-type mixed strain laetie culture obtained 
commercially was used; this culture also contained Leuconostoc 
spp. The fermentation method deseribed by Kaplan et al. (9) 
wherein streptococci were added in the resting state was also 
used, 

Both the filtration technique deseribed by Kaplan and El! 
berg (8) and centrifugation in a Sharples super centrifuge 
(steam turbine drive) were tested; yields obtained by centrifu 
gation were found to be the more satisfactory. The yields 
obtained by filtration were not as large as desired and it was 
‘liffieult to completely separate the filteraid from the cellular 
paste. When small amounts of filteraid remained in the product, 
the egg white had a dirty color. Also, the filteraid may have 
prevented the ceil paste from going into suspension in the white 

For population studies Difeo yeast extract (YE) was pre 
pared by adding 10 g. of the product to enough sterile water 
to give a final volume of 100 ml. The solution was sterilized by 
filtering through a Seitz filter. For many of the experiments, 
however, no special preeautions were taken in handling the 
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yeast extract since the fermentations were of such short dura 


tion that sterility was considered unnecessary. For these trials 
the YE was always prepared immediately prior to introduction 
of cells or fermenting albumen. 

For the enzyme treatment process a commercial enzyme com 
plex consisting of glueose oxidase and catalase” was used. Suffi 
cient acid was added to adjust the pH of the albumen to the 
range pH 7.2-7.4. Enzyme was added at a level of .005% and 
during treatment the temperature was maintained at 25 C 
Hydrogen peroxide was added equivalent to 6 ml. of 30% H.O 
per liter. Care was exercised while adding the hydrogen per 
oxide to prevent excessive foam, The addition of small amounts 
of hydrogen peroxide at frequent intervals resulted in the 
least foam development. For this reason the H.O,. was diluted 
1:6 with water and introduced in 0.2-0.5 ml. amounts at 15 
minute intervals throughout the treatment period (about 5-6 
hours 

At the glucose-free stage the albumen was premixed with a 
commercial angel cake ‘‘A’’ mix (i.e. the usual ingredients 
other than flour, part of the sugar and egg white) and whipped 
with a Hobart KitchenAid K 4B mixer at speed 10. The specific 
gravity of the meringue was determined by weighing a portion 
in a container ef known volume (% cup or ea. 60 g.) at 0, 30, 
60, 90 and 120 seconds. A 110 g. capacity torsion balance with 
a +2 milligram sensitivity was used for calibrating weights. 

Angel eakes were prepared by the proeedure described by 


Banwart and Ayres (3). 


RESULTS AND DISCUSSION 


It was established in early studies with egg white 
Stuart and Goresline (12, 13); Ayres and Stewart 
(1); Bollenback (4); Kaplan et al. (9)| that a direct 
relationship existed between changes in pH and free 
sugar content. Not only did changes in pH. closely 
parallel changes in the amount of sugar remaining but 
also the minimum plII value for the fermentation oc- 
curred approximately at the glucose-free stage. There- 
fore, by plotting pH values, the effect of added veast 
extract in stimulating the removal of glucose from 
egg albumen by a culture of yeast may be seen 
(Figure 1). Rapid browning or Somogyi tests were 
used to ascertain that each of the fermentations was 


80 ? 5% - YEAST YEAST EXTR 
YEAST 
02% YEAST +O!% YEAST EXTR- 
9 \ 0.08% YEAST ExTR — 


s 
70 
3 
\ 


TIME IN HOURS 
Figure 1. Changes in pH in series of egg whites inoculated 
in succession using a portion (25%) from the previous fermen- 
tation after incubation for 3% hour (I) and 2 hours (II); all 
albumen in Trial III and the remaining 75° of fermentations 
I and II allowed to reach the glucose-free stage. 


A patented product supplied by the Takamine Laborators 
Ine., Clifton, New Jersey 
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sugar-free. Inocula of 0.08, 0.2, or 0.5% of dry 
commercial yeast pellets were found to correspond 
approximately to 15, 40 or 100 million yeast cells per 
ml. of albumen. 0.1% yeast extract (YE) was added 
to each of these 3 levels of yeast. At the same time a 
control inoculum consisting of 0.5% dry yeast pellets 
without yeast extract was tested. Since, at 45 minutes, 
simultaneous transfer was made of one part (25% ) 
of the material from each of the 4 fermentations to 
three parts of fresh albumen and, again after 120 
minutes, 25% of each of the four lots of the second 
fermentation series were introduced into fresh egg 
white, the effect of size of inoculum and of accelera- 
tion due to veast extract may be compared. 

It may be noted in Trial II] that 100 million yeast 
cells (0.5%) require only 51% hours to remove the 
glucose from 1600 ml. of egg white if YE is added but 
that 11 hours are necessary when no yeast extract is 
included. Also, 40 million veast cells (0.2%) with 
added YE are more efficient in depleting free glucos: 
than are 100 million without the veast extract. Fur- 
ther, in Trial II], 15 million cells (0.08% ) remove the 
glucose from 400 ml. of egg white in 5 hours. How- 
ever, When a third transfer is made of the material 
containing this inoculum there is an increase rather 
than a decrease in pH values. Since more than 24 
hours are necessary before fermentation III containing 
0.08% inoculum is sugar free, the amount of inoculum 
would be considered insufficient for practical pur- 
poses, 

It was found that fermentation was inhibited if the 


hvdrogen ion concentration of the albumen exceeded 


pil and proceeded slow] unless the pil was ad- 
justed to values lower than plIl 8.0. In these experi- 
ments, the pH of the first fermentation was pH 7.5. 


It was not necessary to adjust the pH of the albumen 
©) from 


in Trials I] and II] since the inocula ( 25‘ 
previous fermentations were sufficiently acid to give 
pH values within the range pH 7.6-8.0 when added 
to fresh albumen of pH 8.5-8.9. It was found neces- 
sary to add the yeast extract to the organisms before 
they were placed in egg white; otherwise, the acces- 
sory growth substances were tied up by antigrowth 
factors present in the egg white (e.g. lysozyme, avidin, 
conalbumin, ovomucoid) and were unavailable to the 
veast. 

The effect of adding Veast extract to an Acrobacter 
fermentation may be seen in Figure 2. By adding 2% 
or 10% of a previous fermentation that was almost 
glucose free it was found that approximately 20 or 
100 million organisms were inoculated. It may be 
seen that when veast extract was included with the 
2% inoculum, the albumen became glucose free in 10 
hours but only 5! hours were required when a 10% 
inoculum was used. However, when yeast extract 
was not included with the cells, 16 hours elapsed when 
a 10% inoculum was used and 30 hours were required 
for a 2% inoculum to free the albumen of glucose. 
Figure 3 also illustrates the accelerative effect of yeast 
extract by showing the changes that take place in the 
microbial population. Note the difference in the slopes 
for the growth of Acrobacter cells in albumen to which 
YE has been added when contrasted with those of 
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a at all but, owing to periodic mixing during sampling, 

7 daughter cells may have become separated from the 

‘ ene sae remainder of the plant. The slopes for yeast to which 

. + YE was added apparently were steeper than for those 

- ‘ ee not containing the added YE. Since both types of 


: 

Figure 2. Effect of yeast extract on fermentation curves for 
egg white inoculated with Aerobacter aerogenes. 
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HOURS of INCUBATION 

Figure 3. Time required for egg white fermented by Strep- 
tococcus, Aerobacter, and Saccharomyces (with or without 
added yeast extract, YE) to become glucose-free. 


similar organisms in egg white containing no added 
YE. Also one may observe the similarity in the slopes 
for small vs. large inocula. 

Yeast cells (Saccharomyces cerevisiae) did not pro- 
liferate to the same extent as did Aerobacter. It is 
possible that the veasts did not increase in population 


yeast were handled similarly, it is unlikely that the 
increase in numbers of Saccharomyces with added 
yeast extract can be attributed to shaking alone. One 
might conjecture that with the addition of YE, suffi- 
cent accessory growth substances are made available 
to permit separation of some of the cells from the 
parent yeast. 

Albumen could be freed of glucose in 3.5—4.0 hours 
when 5 billion Streptococcus lactis *‘resting cells” 
(1 g. of concentrate per 100 ml. of egg white) per ml. 
were added: by the addition of 0.1% yeast extract to 
the cell concentrate before adding egg white the time 
needed to reach the glucose free state was greatly re 
duced (2-2.5 hours). 

By adding 0.1% YE to 0.74 billion actively grow- 
ing streptococci (Figure 3), albumen was freed of 
glucose in 4.5 hours. Further, it was found that by the 
addition of 0.1% YE to 2 ml. of a 24 hour trypticase 
soy broth eulture of Streptococcus lactis, the eulture 
was capable of eliminating the free glucose from 
100 ml. of fresh albumen adjusted to pH 7.5. 

The number of viable streptococci from the 
ing cell’’ fermentation and from the actively growing 
culture containing added veast extract changed only 
slightly by the time that the sugar was depleted (See 
Table 1). When yeast extract was omitted from the 
subculture medium, the population of streptococci 
decreased within a 24 hour period from 810 million to 
46 million and by that time the culture had still failed 
to utilize all of the free glucose. 

When 20 ml. (20%) of an albumen previously 
inoculated with aetively growing multiple-type mixed 
strain culture containing streptocoeei (+0.1 g. YE or 
0.1% ) and from which the glucose had been depleted 
was transferred to 80 ml. (80%) of fresh albumen, 
this albumen also became glucose-free in 4 hours. This 
procedure could be successfully repeated. Apparently 
after fortifying the fermenting albumen with yeast 
extract, some of the cells become adjusted to the egg 
white substrate and, for a number of hours at least, 
are able to metabolize and may even reproduce. 

When fermented albumen was mixed with the in 
gredients used for making angel eake (other than 
flour), and the weight of meringue determined, it was 
found that the veast and streptococeal fermentations 
produced foam having the lightest weight (See Figure 
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TABLE 1 
Effect of yeast extract on fermentation of egg white to the glucose free state by different organisms 


0.1% Incubation pH Microbial count per ml. Angel cak: 
| volume 

treated 25 6 7.3 7.0 602 
Streptococcus (resting cell) - 80 4 7.5 5.8 5.0 x 10° 4.2 x 10" 607 
Streptococcus (20% inoculum) - 30 24 7.5 8.2 x 10° 16x 10° 
Streptococeus (20% inoculum) + 30 5% 7.5 5.9 7.3 x 8.1 x 10° 629 
Aerobacter (10% inoculum) 35 16 8.7 6.3 8.4x 10° 9.8 x 10° 618 
terobacter (10% inoculum) + 35 51 8.7 6.3 6.7x 10° 1.4 x 10" 616 
Saccharomyces 30 11 7.5 6.8 9.5x10 1.4x 10° 632 
Saccharomyces 30 5% 7.5 6.7 9.0 x 107 1.9x 10° 626 
Fresh Control 8.6 none 616 
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+). The meringues of egg white fermented by Aero 
bacter and the fresh blended control were comparable 
during the first 60 seconds, but the control sample 
continued to improve upon longer whipping while 
the fermented albumen became heavier. The meringue 
white was heavier 
than that produced by fermentation. 


prepared from enzyme-treated egg 
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Figure 4. Effect of time of whipping on weight of me- 


ringues (4%, cup—60 g. of ingredients) 
mented or enzyme-treated egg white. 


prepared with fer- 


Angel cakes prepared from fermented albumen had 
approximately the same volume as did the fresh eon- 
trol (Table 1 The enzyme-treated product 
somewhat reduced in volume from that produced by 


Was 


fermentation but too few cakes were baked to deter- 
mine if the difference was real or fortuitous. 

It is possible that proteolytic enzymes in the living 
cell may be responsible for solubilization of some of 
the egg protein which, in turn, may give rise to in 
Note in Table 1 that the times neces- 
sary for fermentation by 800 million streptococci, 100 


creased foaming. 


million Aerobacter or 100 million Saccharomyces are 
comparable; nevertheless, it should be borne in mind 
that the temperature of incubation and the size of the 
lo 
the initial and final pH produced by the different or 


vanisms. 


individual cells of these microorganisms differ as 


Streptococci and Aerobacter produce pro- 
found changes in acidity. Changes in acidity during 
fermentation due to Saccharomyces are intermediate 
while enzyme-treatment of the product resulted in the 
least change of hydrogen ion concentration. 


SUMMARY 


There is little reproduction of cells by Saccha- 
romyces cerevisiae or Streptococcus lactis when these 
organisms are introduced into egg white. Unless large 
inocula are introduced or yeast extract is added to the 
cells before they are placed with egg white, there is a 
Num- 


bers of cells of Aerchacter ac rogenes, however, do in 


decrease in number during the first 24 hours. 


crease in the egg white and, by adding yeast extract, 
their rate of growth is accelerated. 

Fermentation by Saccharomyces cerevisiae, Strepto 
coccus lactis and Aerobacter aerogenes can be success 
fully completed in 4.5-5.5 hours by the incorporation 
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of 0.1% 


ptoc Occus 


Also, the time needed for a 
‘resting cell’’ fermentation to reach a 


yeast extract 


vlucose-free stage is reduced from 3.5 to 2.5 hours by 
such addition. 

With the use of yeast extract 1t 1s possible to elimi- 
nate the need for unnecessarily large inocula and, if 
the inoculum levels are wisely selected, only the num- 
ber of cells necessary to remove the glucose need be 
introduced. The minimum inoculum procedure elimi- 
nated much of the 


charomyces fermentation, the high acidity developed 


yeasty or bready aroma in the Sae- 


in the Streptococcus fermentation, and the growth of 
excessive numbers of cells and the formation of large 
amounts of acetyl methyl carbinol in the Aerobacter 
fermentation. 

Egg white freed of glucose by Saccharomyces or 
Streptococcus produced foams of lighter weight than 
did fresh albumen while enzyme-treated albumen was 
the All three fermented albu- 


mens produced cakes of satisfactory volume. 


heavier than control 
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Fess FROZEN FOobs and more re- 
cently, precooked frozen foods, have become popular 
on today’s market because they offer the consumer a 
high quality, convenience product at an attractive 
price. Since the precooked frozen products are to be 
reheated only to serving temperatures prior to use, 
stringent attention must be paid especially to the 
bacteriological aspects of processing. The initial heat 
treatment in the plant should be an actual cooking 
rather than a minimum blanch. In the case of the 
vegetables, however, if an excellent quality raw ma- 
terial is procured and if recontamination during pack- 
ing is minimized, blanching may be sufficient. Ex- 
tremely important are good plant sanitation during 
the processing and packaging, rapid in-plant handling 
without delays, followed by quick freezing. 

The need for microbiological standards of quality 
has been recognized by food bacteriologists, public 
health officials, and many of the processors of pre- 
cooked frozen foods. Rayman ef al. (5) discussed this 
phase of the problem at length at a symposium in 
1955, and in a recent comprehensive article Thatcher 
(7) reviewed the general functions of microbiological 
food standards and their limitations, pointing out that 
different foods require different standards since the 
sanitary significance of particular bacterial species 
will vary with the nature of the food and its in- 
tended use. He also noted that microbiological 
standards, to be realistic and reliable, should be 
designed with 3 objectives in mind; namely, to estab- 
lish the safety and quality of important raw ma- 
terials; to control factory sanitation; and to gauge 
the quality of the finished product. Dack (3), in like 
manner, has cautioned that great care must be exer- 
cised to interpret intelligently bacteriological analyses 
of food in designing microbiological standards ; how- 
ever, he concluded that ‘‘where sound scientific 
knowledge is available and in foods where standards 
are feasible and practicable they should be used.”’ 

It is generally accepted that the cell walls of food 
tissues become injured during cooking or freezing and 
that foods so processed are more susceptible to bac- 
terial growth than fresh foods (1). Survival of bae- 
teria in precooked frozen foods has particular public 
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health and economic significance if large numbers of 
pathogenic or spoilage organisms are present, espe 
cially if the product is subjected to thawing during 
storage or transportation. The potential hazards that 
may result from unsanitary processing conditions and 
improper handling practices during the production 
and distribution of these foods have been the subject 
of bacteriological investigations by several workers. 
A general article by Straka and Stokes in 1956 (6) 
reviewed the microbiological hazards of precooked 
frozen foods, and re-emphasized the need for strict 
sanitary controls in the industry. 

With the introduction of precooked frozen meals to 
the U.S. Air Force in-flight feeding program in 1951, 
a military specification for purchasing these foods was 
published by the U. S. Army Quartermaster Corps. 
Sanitation requirements which were specified for mea! 
production included a provision for continuous plant 
inspection by the Veterinary Corps and imposed cer 
tain bacterial standards for the finished products. 
The current specification (8) provides for a standard 
plate count not to exceed 100,000 organisms per gram, 
coliform plate count not to exceed 10 per gram, and the 
absence of pathogens.* The basis for establishing these 
bacterial standards for military purchases of pre 
cooked frozen meals was discussed in detail in the 1955 
symposium referred to previously (5). The purpose 
of the present paper is to extend these preliminary 
findings with data from more recent investigations 
including a second plant survey. 


MATERIALS AND METHODS 


The majority of the foods used in this study were precooked 
frozen tray and easserole meals produced by commercial 
processors for U. 8S. Air Foree contracts (military meals). Ten 
menus were included: 2 breakfast menu combinations, 
luncheon casseroles and 6 dinner menus. Breakfast meals con 
sisted of a breakfast-sausage-type veal patty and either waffles 
with applesauce or Spanish omelet with a sweet roll. Dinner 
menus ineluded a meat or poultry portion with 2 vegetable 
items, all frozen on a 3-compartment aluminum platter. Meals 
are reheated with the aluminum foil covering intact before 
serving. The commercial precooked frozen meals and pot pies 
analyzed were purchased either from frozen food distributors 
or retail supermarkets, and, wherever possible, the samples 
were from the same lot. The military and commercial samples 
used for the two plant surveys were taken at various steps 
throughout the processing. 

The following bacteriological analyses were made on the 
samples: standard plate count (SPC), coliform plate count, 
qualitative recoveries of enterococci, and eoagulase positive 
staphylocoeci. Tests for the presence of Salmonella were made 
on part of the samples according to the method deseribed by 
Byrne et al. in 1955 (2). After negative results were obtained 
on more than 150 samples of preeooked frozen foods this 

“It is of further interest that the specification cited (8) does 
not allow the use of preservatives. 
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analysis was discontinued. However, failure to reeover Sal 
monella from these foods should not be taken as unqualified 
assurance that these organisms are absent from preeooked 
frozen foods. Currently, the military specification ineludes re 
quirements for only the SPC and coliform counts; however, the 
additional analyses were included as a part of a methodology 
study reported previous) . The methods used for analvsis 


were deseribed in that paper. 


RESULTS AND DISCUSSION 
Figure 1 summarizes, in a frequency distribution 
vraph, the results of standard plate counts on 1282 
products, and pot pies 


samples of meat, poultry 


MEA 
EGEND: @ percent mole 
= 
Figure 1. Frequency distribution of standard plate counts 


in precooked frozen meat products (military purchases). 


bought for military use. The samples included were 
selected at random; however, this random selection 
was not based on a statistical plan of sampling. The 
black bars represent the per cent of samples in each 
plate count range; the unshaded bars represent the 
cumulative per cent. From these data it is apparent 
that 86% of the samples examined had counts of less 
than 50,000 per gram. These results would tend to 
support the suggested standard plate count maximum 
of 50,000 per gram recommended in the 1952 report 
of the Subcommittee on Food Supply of the National 
Research Council (4). The bacterial standard of 
100,000 per gram in the present military specifica 
tion should be met without difficulty by any processor 
If the present 
trend continues, this maximum may be revised down 


operating under sanitary conditions. 


ward in future specifieations. 


TABLE 


Coliform plate counts in precooked frozen meats. 


Ne No 


Meat lots samples Under 
10 10-20 20 ) 

Roast turkey 182 162 
Swiss steak 7 158 155 2 
Beef patty 111 10 1 
Fried chicken breast a) 156 l 1 1 
Pot roast of beef 2 158 132 i 1 
Beef tenderloin stea 3 116 107 6 
Chicken pot pic 40 126 125 l 
Veal patty 40 176 I l 
Spachetti and meat balls 29 85 a3 2 
Beef pot pie 4 14 14 

Totals i235 1282 1214 23 ’ 

Per cent 100 94.69 1.79 0.71 

Cumulative per cent 94.69 96.48 97.19 


Figure 2 represents the corresponding data for 
egetables from military meals. Although a smaller 
number of samples was examined, these results show 
essentially the same cumulative distribution of stand- 
From a total of 274 samples, 88% 
In fact, it 
should be noted that in both the meats and vegetables, 


ard plate counts 
had counts of less than 50.000 per gram. 


the distribution curves are skewed well toward the 
This again 
control can be 


low count side (below 10,000 per gram 


demonstrates that sanitary juality 
attained in the commercial production of precooked 
frozen foods 

When data for coliform plate counts on precooked 
frozen meals were tabulated 
Table 1) it was found that over 94% of the products 
tested were 


meats from military 


ecoliform-free or had less than 10 or- 


ganisms of the colon-aerogenes group present per 


gram. Of the remaining 5.7% of the total samples, 
almost half were below 30 per gram. It can be seen, 
however, that certain types of meat items contained 
greater numbers of these organisms, particularly the 
roast turkey and roast beef. Both of these meats re- 
quire much handling and evidence suggests post- 
cooking contamination during boning or slicing and 
packing as a probable causi 

In the case of the precooked frozen vegetables, 
96.8 less than 10 per gram. 
Of the remaining 3.2% totaling 9 samples, 6 had 


+ had eoliform counts of 


counts of 20 per gram or less, 2 were less than 45 per 


= 
a | ll. al 
Figure 2. Frequency distribution of standard plate counts 


in precooked frozen vegetable products (military purchases). 
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gram, and one anomalous sample had greater than 
1,000 organisms per gram. The low incidence of coli 
form organisms probably reflects the minimum of 
handling after cooking that is necessary in packing 
these products ; moreover, the coliform content of the 
raw materials — generally a blanched, quick-frozen 
produet as received at the processing plant — was low. 

The correlation between plant sanitation and pres- 
ence of enterococci and staphylococei may be inferred 
from Table 2. In the case of Plant A, it will be noted 
that the coliform index was nil, staphylococci were 
found in less than 10°C, and enterococci were present 
in approximately one-third of the samples tested. 
The authors observed generally good sanitary prac- 
tices in this plant where conscientious management 
policy played an important role in quality control. 
Data for Plant B also show a relatively low coliform 
index, but with the slight increase in coliform inci- 
dence there is a corresponding increase in recoveries 
of staphylococci and enterococci. While under mili- 
tary contract, both plants were subject to the con- 
tinuous supervision of the Veterinary Corps and the 
Meat Inspection Branch of the USDA. A limited 
number of commercial frozen meals from Plants C, D, 
E, F, and G were obtained for exploratory comparison 
as shown in Table 2. Processing operations in four 
of these plants were observed by the authors and, 
generally, the results could be predicted on the basis 
of the sanitary practices used. The coliform incidence 
for frozen cooked products from Plants D, E, 
and G is markedly higher than from Plants A and B. 
Accompanying the higher coliform index one notes a 
corresponding inerease in enteroeoeei. Of the 157 
samples tested, 83.4% contained enterococci and the 
general bacteriological picture suggests that sanitary 
supervision is needed to assist in the quality control. 

Microbiological data on chicken pot pies from 5 
plants are shown in Table 3, illustrating the variation 
in quality which may be found in a single product 


TABLE 2 


Correlation of coliform organisms with enterococci and 
staphylococci in precooked frozen foods 


, | T ; No. of No. of samples positive for: 
*rocessing | ve of 
"plant | food samples | Coliform? Entero- Staphy- 
examined | organisms cocci 2 lococci? 
\ | Meat 50 0 } 18 5 
Military Vegetable 35 0 10 3 
meals Potato 10 0 17 2 
Pot Pies 5 0 0 0 
Total 120 0 45 10 
Average % 0 37.5 8.3 
B Meat 45 2 | 29 20 
Military Vegetable 4 3 16 | 12 
meals Potato 10 0 6 | 8 
Pot Pies 5 0 0 0 
| 
Total 114 5 | 51 40 
Average “ 4.3 | 41.7 34.0 
C. D, E, F,G | Meat 35 27 |} 15 
Commercial Vegetable 22 34 20 
meals Potato t4 6 23 5 
Pot Pies 51 33 47 25 
Total 157 65 | 131 65 
Average % 41.4 83.4 41.4 


‘Coliform count greater than 10 per gram 
2 Enterococci present in 0.1 gram 
2 Coagulase positive staphylococci present in 0.1 gram 


TABLE 3 


Comparison of bacteriological findings on chicken pot pie from 
3 commercial plants and 2 plants under military supervision 


Presence of 


S.P.C. per ( oliform 
Plant source cram plate count Entero Staphy 
per gram cocci * ococe * 
Commercial 
Plant 1 8.500 <“10 
9.000 10 
6.300 10 
6,800 10 
11.000 <10 
Plant 2 500 <10 
500 <10 
5.500 <10 
25.500 <10 
54.000 <10 
Plant 3 36.000.000 200 
11,700,000 110 
28,000,000 
18,000,000 1.000 
69,000,000 2,400 
Military? 10 <10 
Plant 4 <10 <10 
10 <10 
10 <10 
10 <10 
10 <“10 
Plant 5 40 <10 
10 <10 
10 <10 
25 <10 
Enterococci and coagulase positive staphylococci present in 0.1 
gram 
Commercial pot pies unbaked crusts 
Military pot pies baked crusts. 


made by different manufacturers. The extremely low 
counts of the pot pies from Plants 4 and 5 and the 
absence of enterococci and coagulase positive staphy 
lococci are the result of close adherence to the mili- 
tary specification which requires that the vegetables be 
cooked, the temperature of the sauce be at least 160° F. 
when added, and the erust be baked. Pre-baking 
of pie crusts is specified for military precooked frozen 
pot pies since reheating, prior to serving, is accom- 
plished in airplane electric ovens which heat by con- 
duction rather than by the conventional convection. 
Conduction heating will not allow for satisfactory 
baking of a raw crust. Samples from Plants 1 and 2 
demonstrated that products with low bacterial counts 
are feasible for commercial production with unbaked 
crusts, although enterococci and staphylococci were 
still present. The high counts obtained on samples 
from Plant 3 were the inevitable results of poor sani 
tation practices as observed by the authors. 

The importance of starting with good quality raw 
materials to insure a finished product with a low 
bacterial count is illustrated in Tables 4 and 5. The 
meat processing was investigated in one plant and the 
vegetable processing in two plants. The data obtained 
demonstrate the importance of thorough cooking and 
a minimum of handling. As shown in Table 4, the 
breakfast veal patties had a high initial count due to 
the necessary trimming, grinding of the raw meat, and 
the hand forming of the patties. Thorough cooking 
reduced the total count and eliminated the coliform 
organisms, staphylococci and enterococci. Samples of 
turkey were not taken immediately after roasting; 
however, the results of analyses on the white meat 
which required less handling indicate a lower bacterial 
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TABLE 4 
Effect of processing on bacterial populations of meats 


QUALITY OF 
Raw, formed patty 
Meat 
8. Coliform Strey Staph.’ S.P 
Veal Breakfast Patty 
samples) 1,400,000 550 1/3 15 
Raw 
Tenderloin Steak 
2—5 samples ? 600.000 ix not done not don 
Cooked, sl ! 
Pot Roast of Beef 
( > samples) 12.000 10 not done not done 61.4 
Cooked, sli ! 
Roast Turkey 
(3—5 samples) 
White Meat 200,000 10 2/3 800 
Dark Meat 1,650,000 4125 
Average standard plate count per gram 
Average coliform plate count per gram 
Enterocoeci present in 0.1 ¢ 
* Coagulase positive staphvlococci present in 0.1 
Numerator No. positive samples; Denominator No. samples e) 


population than the dark meat which was boned by 
hand by several workers. Additional recontamination 
by handling occurred when the tenderloin steak, roast 
beef, and turkey were prepared for each serving por- 
tion as illustrated by higher bacterial counts. Freezing 
did not always provide a sufficient reduction to meet 
the specification. 

In Table 5 the data for vegetables ilkustrate that 
starting with a high quality raw material results in a 
finished product with a low bacterial count. If in 
creased cooking is employed, low count finished items 
can be produced from higher count raw material. as 
shown by the lima beans from Plant A, but in most 
cases this results in an overcooked reheated product. 
This lowers the acceptability and is undesirable. The 
correct balance between overeooking. whieh may re 
duce acceptability, 
survival of 


and undercooking accompanied by 
undesirable organisms is a delicate one 
which can be maintained only by continuous super 
vision of the plant operations. 

Although the practice of good sanitation is im- 
portant in all food plants, the larger the operation, 


TABLE 5 
Effect of processing on bacterial populations of vegetables 


Raw, or raw frozen 


Vegetable 


S. Pu Coliform Strep Staph. 
} 


Potatoes, Puffed 


samples 
Plant A 1,000 225 2/2 1/2 10 
Potatoes, Mashed 
5 samples 


Plant B 750.000 TOO 2/3 0/3 600 


Lima Beans 

(3 samples 150,000 10 2/3 9.300 
Plant A 
2—5 samples 


Plant B 125.000 2 29 000 


trreen Beans 
} samples) 16,000 <10 1 
Plant A 
2—5 samples) 

Plant B 


600 


280,000 2/2 0/2 81.000 

Average standard plate count per gram 
Average coliform plate count per gram 
Entrococei present in 0.1 

* Coagulase positive staphylococci present in 0.1 ¢ 


Numerator No. positive samples 


PRECOOKED FROZEN MEALS 


Denominator No. samples ex 


Cooked Cooked, frozen 


Coliform Strep Stay S.PA Coliform Strep Staph. 

OR 

6 not de i Os 
« ed ched f ( ked, frozen 


Until the ideal of a 
coipletely automatic operation using easily sanitized 


the more important it becomes, 


equipment is achieved, close attention must be paid to 
the use of approved sanitation practices. 


SUMMARY 


Sanitation and quality control standards needed for 
the production of precooked frozen meals by a rapidly 
expanding industry are discussed. Survey data are 
presented on the microbiological quality of meals pro- 
duced commercially under military specification for 
use by the U. S. Air Force 


limited 


Bacteriological data ob 


tained on a number of similar precooked 
frozen products available commercially are compared 


At the present time, 


bacteriological standards estab- 


lished for the military specification include a standard 
plate count maximum of 100,000 organisms per gram 
and a coliform plate count of less than 10 organisms 
Additional data are 
analy ses for the presence of sti phy lococecl, enterococci 


per gram included on qualitative 


and Salmonella. Two plant studies of the production 


of precooked frozen meals for military procurements 
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are reported in which samples were taken at various 
stages throughout the processing from raw materials 
to the finished product. With plant sanitation under 
continuous inspection by the U. S. Veterinary Corps 
and the U. S. Department of Agriculture, the quality 
assurance provisions of the specification were met. 
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Advances in Vacuum Dehydration 
in the United Kingdom’ 


Tue ADVANCES | have to report to 
you this vear are twofold, and in themselves illustrate 
the mode of attack on the problems of dehydration in 
Great Britain. Briefly, we have made gains in the 
elucidation of the fundamental changes which take 
place in foods during dehydration and subsequent 
storage; and we have confirmed what appears to be a 
quite significant ** break-through’’ in the development 
of freeze-drying, such that this most desirable process 
of dehydration now appears to be economically feasible 
on a commercial seale. 

The rather academic research work to which I refer 
has been carried out, for the most part, by a small 
number of scientists at the Research Establishment of 
the Ministry of Agriculture, Fisheries and Food in 
Aberdeen, Scotland, and I shall mention but a few 
of their efforts. 


‘Presented at the Seventeenth Annual Meeting of the Insti- 
tute of Food Technologists, Pittsburgh, Pennsylvania, May 13, 


1957. 


Elucidation of changes in actomyosin. Muscular tis- 
sue consists very largely of protein, and of the protein 
more than half is actomyosin. Changes in the acto- 
myosin during processing may be expected to have a 
marked effect on the eating quality of the tissue, and 
when proteins such as actomyosin become denatured 
they become less soluble and lose whatever enzymic 
activity they possessed. The relationship between 
these two phenomena is being investigated; and it has 
been found that the lowering of adenosinetriphospha- 
tase activity, a relatively simple objective measure- 
ment, agrees well with the lowering of quality found 
by taste panels. This work is being done by Dr. N. A. 
Matheson. 

Fate of certain vitamins. [)r. Jean Scott has con 
tinued her work on the fate of certain vitamins during 
dehydration. She finds that riboflavin, nicotinie acid, 
pantothenic acid and vitamin By in both meat and 
fish show no significant reduction after dehydration. 
There is a small but persistent apparent rise in ribo- 
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Havin content which other workers have observed 
after cooking. This work is continuing with the effects 
of storage and an investigation of the thermolabile 
vitamin By. 

Flavonoids as free radical acceptors—and antioxi- 
dants. Exploration into the fundamental nature of 
the deterioration of dehydrated foods during storage 
After heat and dehydration have 
inhibited microbial and enzymic spoilage chemical re- 


actions still 


still has far to go. 
may proceed, and these have been con- 
veniently grouped into two classes, and 
‘*browning’’, Dr. N. Uri’s into the 
bases of the initiation of peroxidation have led him 
to a free 
resulting in the discovery that they are, in 


‘*oxidative’’ 
investigations 
consideration of flavonoids as radical ae 
ceptors 
effect. a 
natural origin, and some of them far superior to the 


promising new series of antioxidants, of 


standard antioxidants. 

In parenthesis | might comment that this rather 
academic work on free radicals may be applied equally 
to the problems of irradiation, and it is not ineon- 
ceivable that a more thorough knowledge of free radi 
cal acceptors might lead the way to a solution of some 
of the difficulties encountered in this field. 

Browning reactions in meat and in vegetables. The 
investigations of Dr. J. G. Sharp at the Low Tempera- 
ture Research Station in Cambridge are uncovering 
that 
oceur in dehydrated meat, and the influence of mois- 
ture pH and the 
Ile is now turning his attention to 
fresh 
meat which are responsible for the later development 


the circumstances of the browning reactions 


content, temperature, reducing 
sugars present. 
the post mortem formation of substances in 
of browning deterioration during dehydration and 
storage. 

Work in the laboratory has not entirely neglected 
current practical problems, as witness the develop- 
ment by Mr. E. G. B. Gooding and Dr. R. B. Duck- 
worth of an accelerated storage test for dehydrated 
vegetables. This should be of value to both manufae- 
turers and purchasers of dehydrated vegetables, for 
they have shown that storage for a certain number of 
days at 55° C. produces the same amount of browning 
as that developed over the same number of months at 
37° C. (100° F. 

A notable advance in freeze-drying. Now I turn 
from the laboratories to the adjacent Experimental 
Factory in Aberdeen, 
we have the unique installation of a factory with full 


where, as many of you know, 


size commercial equipment and processing lines oper- 
ated by and for the scientific staff of the Research 
Establishment. To give a survey of the advance in 
freeze-drying [ must start about six vears back, when 
we installed a novel vacuum contact-plate dehydration 
plant. We had always felt that the best dehydrated 
products were freeze-dried. They reconstituted rap- 
idly and almost completely, and they had a fine qual 
ity. But the freeze-drying equipment available at that 


time, useful as it was for small quantities of costly 
appeared to hold no promise 


feasibility for the 


thermolabile products, 
of cominercial large-scale drying 
ot food. 

The new VCD 
however, 


vacuum contact-plate) equipment, 
current 
ng as it did at low tem- 
10 mm. pressure, 
«l to dry 
a ton of fish fillets per batch in about eight hours). 


suggested an advance over the 
methods of dehydration, dry 
of about 


perature, in a ‘‘vacuum”’ 


and on a considerable scale (it was design 
The products, meat, fish, fruit and vegetables, were all 
better than 
quality and ease of rec 


their air-dried counterparts but the 


mistitution of freeze-dried 
materials still evaded us. 

During the last 
of the plant has « 


year an engineering development 
nabled it to be operated at less than 


one millimetre pressure and true freeze-drying has be- 


come possible. Frozen meat, for example, in inch thick 
steaks can be dried from the frozen state without in- 
termediate thawing, and after the open structure of 
freeze-dried meat has been established (i.e. 
after two to three 


increased, 


typically 
hours) the rate of drying can be so 
by applying more heat to the paired upper 
and lower heating plates, that the whole operation on 
hundreds 


of pounds of meat at a time is concluded 


within eight hours 


Problems of engineering design, uniform repro- 
ducibility, ete. still confront us, but the major fact has 
been demonstrated, that drying on a much larger, and 
scale 


commercially attractive, than before can be per- 


formed in a vastly reduced and reasonable time. to 
give products with the reconstitution and quality of 


classical freeze-drying 


References. referred to in the 


attached article are reported in the following recent publica 


Son of the lé iopments 


tions by members of the stafi Ministry of Agriculture, 

Fisheries and Food, and by Drs G. Sharp and J. H. Simp 

son of the Department of Scientific and Industrial Research. 

GOODING, E. G » Duc orTH, R. B. Accelerated stor 
age tests for dehydraté vegetables. Nature, 177, 897 

1956 

2. Routre, E. J \n improved method for dehydrating meat. 

Food, 25, 199 (1956). 
Urt, N. Metal ion catalysis | polarity of environment in 

the aerobic oxidation of unsaturated fatty acids. Nature, 
177, 1177 

4. Simpson, J. H., v> Uri, N Hydroxyflavones as inhibitors 
of the aerobic oxidation of unsaturated fatty acids. 
Chem. & Ind.. 956 (1956 

®o. SHarp, J. G. Deterioration of dehydrated meat during stor 
age. I, Non-enzymie deterioration in absence of oxygen 
at tropical temperatures, and, II. Effeet of pH and tem 
perature on browning changes in dehydrated aqueous 
extracts, J. S¢ Food & Agric., 8, 14 and 21 ( 1957 


September 30, 1957 
SIDNEY W. F. Hanson 
British Joint Services Mission 
Army Staff 
British Embassy Annexe 
Washington, D. C. 


| 

: 

jt 


Bruising and the Quality’ of Freestone Peaches 


Arno GH THE DISCOLORATION of 
bruised fruit is a well-known phenomenon, virtually 
no studies have been concerned with other **quality”’ 
The authors’ attention 
was drawn to this problem when it was unexpectedly 
that the flavor of 
peaches was apparently sweeter and less tart than that 
in unbruised sectors. Often the typical peach aroma 


changes following bruising. 


noticed bruised sectors of ripe 


seemed somewhat more intense in the bruised regions. 
llowever, is. generally 
quality-depressing factor for fruits and vegetables. 


bruising supposed to be a 


Consequently it was considered of interest to study 
sugar and acid relationships attendant on bruising. 


Soft ripe freestone peaches (Elberta and a *‘seed- 
were obtained from a single tree for 


Between & and 10 peaches were taken 


ling” variety 
each variety. 
at each sampling, and a total of 
made on as many different days. One ‘*cheek’’ (half) 
of each peach was carefully and thoroughly ham- 
mered with a rubber mallet or other blunt instrument. 
Care was taken to avoid breaking the skin. 


) samplings was 


After this traumatic treatment, the peaches were 
stored at for 20 hours. 
The two halves of each peach were carefully separated 
by a cut along the suture and then peeled. One group 
constituted the unbruised control; the other group of 
Fifty grams of peach 
tissue were taken systematically from each group of 
halves, boiled in distilled water, blended, and made up 
to volume in a volumetric flask. Aliquots were used 
for total solids determination and acid titration. The 
diluted slurry was centrifuged, following which the 
supernatant was filtered and diluted to volume. Neu- 
tral lead acetate was added to aliquots of the diluted 
supernatant, followed by sodium sulfate. Hydrolysis 
with HCl followed centrifugation, filtration, and fur- 
ther dilution. Sugars were determined by the alkaline 
ferricvanide-ceric sulfate method (4). 

The results of the experiment are summarized in 
Table 1. 

While total 
water loss is inconsequential B 
less constant, perhaps increasing 


room temperature (25° C.) 


halves was the bruised sample. 


constant (i.e. 


the sugar content also 


solids content remains 


remains more or 
slightly following bruising. However, it is noteworthy 


that there is a uniform and definite decrease in titrata- 
ble acidity as a result of cell rupture. 

In the maturation of peaches, there is normally a 
decrease from an earlier higher acid content to a con 
siderably lower one at maturity (7, 3, 5,6). In com 
bination with an increasing sugar content, the decrease 
in acidity yields a more palatable fruit product. It 
has often been noted that there is a flavor interrela 
tionship between proportional acidity and saccharin 
ity (2), and this interrelationship has been suggested 
(5) as a measure of maturity in clingstone peaches 
soluble solids acid ratio with reference to total acid- 
ity). If such a relationship exists in freestone peaches 
as well, it becomes obvious that bruising in these ripe 
peaches is a quality-enhancing factor insofar as taste 
is concerned. The implications are obvious, and fur- 
ther work on the effect of bruising in peaches and other 
fruits is clearly indicated. 


October 28, 1957 
C. STERLING 
C. O. CHICHESTER 
R. E. Hvueues, Jr. 
Department of Food Technology 
University of California 
Davis, California 
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TABLE 1 


Percentage of sugar, acid, and total solids (fresh weight basis) in unbruised and bruised freestone peaches 


Total sugar 
Variety Sample 
Unbruised 


Elberta 4.29 
Elberta 

Seedling freestone 
Seedling freestone 
Seedling freestone 


5.82 
6.10 
3.99 
4.20 


5 
3 


Average 5.00 


The acid composition of peaches has not been clarified unequivocally 


acid. 
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Bruised 


Total acid as malic * Total solids 


Unbrui- 1 Bruised Unbruised Bruised 


0.45 
0.43 
0.40 
0.41 
O.39 


0.41 


For convenience, the titratable acidity has been computed in terms of malic 


i 

0.32 11.1 10.7 

0.29 13.2 13.2 

, 0.28 13.7 14.3 

0.27 11.1 11.1 

0.28 10.9 11.4 

0.29 12.0 12.1 
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Sorbic prevents spoilage, increases profits 


Sorbie 


cheese, 


retards spoilage of bakery products, 


prepared fruits, vegetables, and salads. 
That’s because low concentrations of Sorbic pro- 
tect perishables against molds and yeasts that cause 
spoilage. This means far fewer spoilage losses. 
hetter customer satisfaction, more profit for you. 
Sorbie does not change taste, aroma or appearance 


when used at effective levels. It is digested in the 


same way as butter fat. Sorbic is easy to use, easy 
to store... and, it is available now. 

There are many proven successes with Sorbie 
protecting a variety of food products. Test its 
effectiveness in protecting your products. Samples 
and technical information are available by writing 
Department B, Union Carbide Chemicals Company, 


30 East 42nd Street, New York 17. New York. 


for a longer selling life... SORBIC 
UNION CARBIDE CHEMICALS COMPANY 


Division of 


UNION 
CARBIDE 


Corporation 
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(Continued from page 25 preceding technical seetion 


monwealth anti-oxidant Research Unit in the Univer 
sity of Adelaide and Dr. V. M. Lewis, to put the view- 
point of Industry. 

Afternoon: Similar arrangements as for Wednes 
day. 

Evening: Official Dinner, 7 p.m. The speaker will 
be Professor Bart. J. Bok, Professor of Astronomy in 
the Australian National University and Director of 
Mt. Stromlo Observatory. 


pal fields of research have been in the Southern Milky 


As Professor Bok’s princi 


way, Radio Astronomy and Cosmic evolution, it is felt 
that the past standard of official dinner speakers will 
be well maintained 

Friday May 2ud, morning: General Session which 
will include lectures on (1) The Hydrostatic Cooker, 
(2) Methods Engineering, and (3) Statistical Quality 
Control. 

Afternoon: A projected symposium of Consumer 


Rea ‘tion to Processed Foods. 


The committee has gone to great lengths to make the 
exhibits bigger and better than ever. There will be 
ample space and it is hoped something like 38 exhibits 
An attractive 


brochure is in the process of being printed and will be 


will be available for your inspection. 


available shortly. 


GREAT LAKES 


Winter Meeting of the Great Lakes Section of the 
Institute of Food Technologists. The Great Lakes Sec- 
tion of the Institute of Food Technologists held its 
Winter Meeting January 10, 1958 at Windsor, On- 
tario, Canada. The morning program consisted of a 
tour through the Hiram Walker Distilleries. The 
following papers were presented at the afternoon tech- 
nical program. 

‘What we think should be in a Quality Control 
Program,’’ by Bob Lyons, Quality Control Super- 
visor, Gerber Products Company, Fremont, Michigan. 

‘Aspects of Quality Control,’’ by Cecil Farrow, 
Quality Control Manager, Green Giant Company, Te- 
cumseh, Ontario. 

“Our views on Quality Control,’’ by Dr. Clifford 
Bedford, Department of Horticulture, Michigan State 
sero East Lansing, Michigan. 

‘Setting up a taste panel for radiation trials,’’ by 
Dr. Aaron Brody, Researe h Food Teehnologist, Whirl- 
neal Corporation, St. Joseph, Michigan. 
yr. Harold Rich 
of the Arthur D. Little Company, Inc., Midwest Divi 
sion, presented a most interesting discussion of the 
‘*Flavor Profile 

The Spring Meeting of the Great Lakes Section, 
Institute of Food Technologists, will be held April 


Following a very enjoyable dinner, I 


18, 1958 at the Dow Chemical Company. Midland, 
Michigan. 


FOR THE 

MAPLE FLAVOR 
FOLKS 
REALLY SAVOR! 


Maple is a real American flavor 
favorite in ice cream, candies, 
icings and syrups. At American 

Food Laboratories, we have pains- 
takingly researched and processed 
the finest maple flavorings on the 


A market today. When you want a 

SX “magnificent” maple flavor to build 
success right into your product — 


call on American Food Laboratories. 


@ MAPL-EX. Highly concentrated 
pure non-alcoholic maple #309. 
For finest quality maple syrups, ice 
creams, icings, and candy centers. 


® Highly concentrated pure alcoholic 
Maple Extract #721. For every appli- 
cation where alcoholic maple flavor is 
appropriate, in icings, candies, etc. 


@ imitation Maple Flavor #311. A 
superb, balanced, economical maple 
flavor for all applications. 


ONE HOUSE STANDS OUT 
—In Fine Candy Ingredients 


“= LABORATORIES, INC. 


1000 STANLEY AVENUE, BROOKLYN 6, WN. Y. 


MAPLE 
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Literature 


BOOKS 


INTRODUCTION TO PROTEIN CHEM- 
istry. Sidney W. Fox and Joseph 
EK. Foster. John Wiley & Sons, 
Inc., New York, N. Y., 459 pages. 

Both the title of this book and 
its preface clearly indicate the 
authors’ intention of surveying, in 
an introductory manner, the very 
complex and dynamic field of pro- 
tein chemistry. In this they have 
succeeded, and succeeded rather 
well. They have produced a highly 
readable, reasonably comprehen- 
sive, and soundly assembled book, 
which should certainly prove valu- 
able as a text for teachers and stu- 
dents, and as a primary reference 
source to research workers who 
might have an occasional need for 
information on proteins. 

The material brought together by 
the authors is well presented and 
organized into twenty-four chap- 
ters covering the following areas: 
scope of protein chemistry ; descrip- 
tion of amino acids, their physical 
and chemical properties, prepara- 
tion and assay, metabolic and nu- 
tritive§ significance; occurrence, 
fractionation, determination and 
synthesis of peptides; amphoteric 
properties, and electrophoresis of 
proteins, physical methods for their 
investigation, protein preparation 
and purification, structure, and de- 
naturation; blood protein, hor- 
monal proteins, euzymes, and other 
important protein systems, includ- 
ing some possessing fundamental 
biological functions; and the ori- 
gin, evolution and biosynthesis of 
proteins. 


The book is amply illustrated, 
thoroughly annotated, clearly 
printed and excellently cross-refer- 
enced. In a field as fast-moving as 
that of protein chemistry, it is not 
an easy task to prepare the manu- 
seript of a text which is up to date 
even at the time of publication. 
However, it is to the credit of the 
authors, that they have managed 
to keep pace with the literature and 
have included references as recent 
as 1957. 
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While reading Introdue- 
tion to Protein Chemistry would 
certainly benefit any scientist en- 
gaged in food research, the pub- 
lisher’s book jacket statement that 
“this book . 
which the knowledge (of protein 
chemistry) is basic to other fields, 
such as... food technology’’ does 
not appear fully justified. There is, 
of course, in addition to the valu- 
able fundamentals pertaining to 
protein structure, composition, 
properties and analytical technics, 
some material that might be of 
more specific interest to the food 
technologist, i.e., the chapter on egg 
white, milk, muscle and plant pro- 
teins, and the chapters dealing with 
enzymes and peptides pro- 
teins as substrates, as well as the 


indicates ways in 


section on toxins. However, when 
one considers the many aspects of 
protein chemistry of importance to 
the food technologist, such as the 
Maillard reaction (just barely men- 
tioned in passing ), properties of 
enzymes such as catalase, peroxi- 
dase, phosphatase, etc., the effect of 
heating and freezing on meat, fish 
and egg proteins, just to cite a few, 
it is obvious that a far more com- 
prehensive treatment of such sub- 
jects (which, incidentally, would 
detract from the book’s avowed na- 
ture as an intréductory work) 
would be required in order for it to 
qualify as meriting some particular 
attention by the food technologist. 
G. E. Livingston 
Amherst, Massachusetts 


INDUSTRY 
PUBLICATIONS 


A new 24-page brochure cover- 
ing the jobs that industrial gases 
are doing for the food industry has 
been made available by Air Redue- 
tion Co., Ine., 150 E. 42nd St., New 
York 17, N. Y. Entitled ‘*Facts on 
Gases Used for Food Products,’’ 
this brochure describes what a gas 
can do—blanketing, pressure pack- 


aging, quick freezing, and chemi 
cal processing, 

In addition, information is pro 
vided on sources and properties of 
gases, the problem of selecting a 
gas, plus the delivery, storage, and 
handling techniques. 

There is also a section on Aircvo’s 
laboratory projects in food-indus 
try technology and a concise listing 
of supply sources, nationwide, of 


Airco gases. 


An article entitled ‘“Here’s What 
Computer Is—and What It Does’’ 
is available from the Midwest Re 
search Institute, 425 Volker Boul., 
Kansas City 10, Mo. Written by 
Dr. Ernest Koenigsberg, head of 
MRI's operations research section, 
the article can be of interest to man 
agement seeking information on 
electronic data processing. 


Two new bulletins, describing 
free-discharge valves for dry dust 
collectors, are now available from 
the Dueon Co., Ine., 147 E. Second 
St., Mineola, N. Y. Bulletin V-957 
offers application information, en 
gineering and dimensional data on 
the Type C Two-Door Discharge 
Gate which is said to be applicable 
for dry flowable materials, particu 
larly those of an abrasive nature, 
or for products where minimum 
breakage to individual particles is 
required, 

Bulletin V-6157 describes the 
Type FA Trickle Valve, which uses 


vravity for automatic operation. 
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Although this may look like a peaceable scene, it’s not. 
The instrument shown above—an emission spectrograph 
—vaporizes a sample of metal in a high voltage. This is 
an important piece of testing equipment in United States 
Steel’s Applied Research Laboratory. 

By vaporizing small samples of metal, the emission 
spectrograph performs one step in ascertaining types 
and amounts of constituents in a given metal. By con- 
trolling the composition of the steel, it is possible to 


United States Steel Corporation—Pittsburgh 


United States Steel Export Company 


attain the most ideal type of steel strip for tinplating 
purposes. The finest quality steel means finer tinplate, 
thus, better protection for products packed in tins. 
The emission spectrograph is only one step in many 
taken by United States Steel research chemists in the 
constant search to improve USS Tinplate for canners 
and packers throughout the world. United States Steel, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 


USS is a registered trademark 


(iss) United States Steel 
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They VAPORIZE tinplate : 
| to Improve it 
= 


A. E. Staley Mfg. Co., Decatur, Ill. 
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taley’s 


Products from Corn 
and Soybeans 


Phosphoric 


Choline 


Phosphoric 
Acid 


Glycerol 


Ethanolamine 
or 
Serine 


Staley's Refined 


LECITHIN 


(POWDERED or GRANULAR) 


A Refined Natural Source 
of Vegetabie Phospholipids 
and Vitamins 
for Pharmaceutical 
and Nutritional Uses 


Staley’s, the pioneer soybean 
processor, offers Natural Leci- 
thin as a nutritional adjunct or 
supplement. This highly re- 
fined Lecithin is a concentrate 

(95+%) of the naturally oc- 
curing vegetable phospholipids 
or phosphatides (Lecithin), 
Cephalin and Lipositol) and 
vitamins in powdered or gran- 
ular form. Indicated uses are 
in Pharmaceutical and Dietary 
foods. 

»Staley’s Refined Lecithin 
(powdered or granular), ob- 
tained by an advanced refining 
process, is uniform and free of 
undesirable or inedible frac- 
tions. For specific application 
data, call your Staley Repre- 
sentative at the office nearest 
ze. Or write for descriptive 
iterature. 


*Molecular structure of Lip- 
ositol has been indicated but 
unconfirmed. Material does 
contain: 

Fatty Acid, Glycerol, Inositol, 
Galatose, Ethanolamine and 
Phosphoric Acid Radicals. 


For information about other Staley 
Products: Lecithin, Leucine, Phytic 
Acid, Inositol, Tyrosine, MSG,HVP, 
Calcium Phytate, Amino Acid Mix- 
tures, Corn Steep Liquor and Fer- 


mentation Nutrients, write: 


A new brochure describing the 
process of drying by sublimation 
under high vacuum conditions—or 
**freeze-drying’’—is now available 
from the F. J. Stokes Corp., 5500 
Tabor Road, Philadelphia 20, Pa. 
The booklet covers applications on 
the industrial scale to the preserva- 
tion of food, the preparation of 
pharmaceuticals and_ biologicals, 
and the preservation of blood plas- 
ma, human tissues, and serums and 
vaccines. 

The brochure, Catalog No. 735, is 
a compendium of principles, meth- 
ods, and benefits of the freeze-dry- 
ing process, It describes and gives 
specifications for all current models 
of Stokes equipment for both labo- 
ratory and large-scale processing. 


LITERATURE OF 
FOOD RESEARCH 
AND TECHNOLOGY ' 


Commodities 


Contribution a l’étude de la composition 
chimique de la pulpe d’olive. F.-G. San- 
dret. Meknés, Moroceo, Ecole maroecaine 
d’agriculture, 1957. 67 p. (Empire 
chérifien. Ministére de 1’agrieculture. 
Eeole maroeaine d’agriculture, Etudes 
et travaux. Publication no. 2.) 


Dictionnaire technique de Uindustrie des 
jus de fruits. .. . Technical dietionary 
of the fruit juice industry. Henri 
Gachot, ed. Zug, Switzerland, Fruit- 
union suisse, 1957. 80 p. 

Published by the Fédération Inter 
national des Producteurs de Jus de 
Fruits, this dictionary is in German, 
French and English. The price in 
France is 650 fr. 


Food Engineering 


Atomic energy in agriculture. William E. 
Dick. New York, Philosphieal Library. 
1958. 160 p. (Atoms for peace series. ) 
$6.00. 

Includes the use of atomie radiation 
as a means of food preservation. 


Frzengung sehr tiefer temperaturen. Hel- 
muth Hausen. Berlin, Springer, 1957. 
412 p. (Handbuch der Kialtetehnik. 
Rudolf Plank. ed. Bd. 8.) Lw 72. 
Subskr. Pr. 57.60. 


Freezing points of fruits, vegetables, and 
florist stocks. T. M. Whiteman. Wash- 
ington, U. S. Govt. Print. Off., 1957. 
32 p. (U. S. Department of Agricul- 
ture. Marketing research report no. 
196.) pap. $0.15. 

‘Material for this list should be sent to Dr. 

James G. Hodgson, Chief, Library Branch, 

Quartermaster Food and Container Institute 


for the Armed Forces, 1819 W. Pershing Road, 
Chicago 9, Illinois. 


Home freezing of fruits and vegetables. 
Washington, U. S. Govt. Print. Off., 
1957. 48 p. (U.S. Department of Agri 
culture. Home and garden bulletin no. 
10, rev.) pap. $0.20. 

atomic 

United 

Commission. 


Piogress in 
energy, July-December 195?. 
States Atomic Energy 
Washington, U. S. Govt. Print. Off., 
1958. 463 p. 


peaceful uses of 


Actually a three year summary of 
progress—of interest in spite of its 
failure to treat of radiation preserva 
tion of foods because of its outline of 
other uses. 


Biological Sciences 
.ldvances in biological and medical phy 
sics, v. 5. John H. Lawrence and Cor 
nelius A. Tobias, eds. New York, Aca 
demie Press, 1957. 498 p. $12.00. 
CIBA Symposium on the chemistry and 
biology of purines. G. E. W. Wolsten 
holme and Cecilia M. O’Connor, Edi 
tors. Boston, Little, Brown and Com 
pany, 1957. 327 p. $9.00. 
Originally published in London by 
J & A Churehill, Ltd. 
Evolution et nutrition. Maurice Rose and 
Pierre d’Areces. Paris, Vigot 
Fréres, 1957. 155 p. 650 fr. 


Jore 


Human biochemistry, 5th ed. Israel S. 
Kleiner and James M. Orten. St. Louis, 
C. V. Mosby Co., 1958. 

Previous editions in 1945, 1948, 1951 
and 1954. Chapter headings inelude: 
Milk, Vitamins Foods; Lipid Metabo 
lism, Energy Metabolism, ete. 


Chemical Sciences 
Amino acid content of foods. M. |L.. Orr 
and B. K. Watt. Washington, U. 8S. 
Govt. Print. Off. 82 p. (U.S. Depart 
ment of Agriculture. Home economics 
research report no. 4) pap. $0.45. 


Chemie und Technik der Vitamine. Ba. 2, 
Teil 2, Lfg. 2. Die wasser-loslichen 
Vitamine. Heinrich Knobloch, ed. 
Stuttgart, Enke, 1957. p. 161-320. 
pap. GM 28.80. 

Hans Vogel is the author of the part 
listed. 


Instrumental methods of analysis, 3d ed. 

Hobart H. Willard and _ others. 

Prineeton, N. J., Van Nostrand, 1958. 
632 p. $7.50. 

Revised in the light of developments 
in the field since 1951. First edition 
appeared in 1948. 

Introduction to organic chemistry. George 
H. Brown, New York, Longmans, 1958. 
403 p. $3.25. 

Treats of organic chemistry in every 
day life, and ineludes vitamins and hor 


mones, 


Social and Economic Aspects 
Kconomic analysis of important aspects 
of dairy farm automation. J. H. Pad 
gett and T. L. Frazier. Athens, Ga., 
1957. 45 p. (Georgia Agricultural Ex 
periment Stations. Bulletin, n.s. 47. 
pap. apply. 
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Treats of eeonomic aspeets of bulk 


milk handling and pipeline milking 


operations. 


Farm-retail spreads for food products, 
costs, prices. Forrest E. Seott, and 
others. Washington, U. S. Govt. Print. 
Off., 1957. 165 p. (U. 8S. Department 
of Agriculture. Miscellaneous publica 

tion no. 741 pap. $1.00, 

Supersedes Miscellaneous publieation 


Food consumption and dietary levels of 
rural families in the North Central re 
gion, 1952. Mollie 
others. Washington, U. S. Govt. Print. 
Off., 1957. 216 p. (U. 8S. Department 

Agricultural informa 


Orshansky and 


of Agriculture. 
tion bulletin no. 157.) pap. $1.00. 
Food purchases; Atlanta consumer panel, 
July-September 1957. J.C, Elrod and 
others. Atlanta, Ga., 1957. 8 p. proe 
(Georgia Agricultural Experi 


essed, 
ment Stations. Mimeo series ms. 45. 
pap. Apply. 

Report no. 1 of a series of quarterly 
summaries on kind, form, quantities 
and expenditures for food as reported 
by a panel of consumers in Atlanta, 


Ga. 


The probable impact of milk concentrates 
on the fluid milk market. A. G. Mathis. 
Washington, U. S. Govt. Print. Off., 
1958. 24 p. (U. 8S. Department of 

research re 


Agriculture. Marketing 


port, no, 208.) pap. $0.20. 
Wage factor in retailing meat in 4 cities, 


study of marketing of agricultural 
products. Imogene Bright. Washing 
ton, U. S. Govt. Print. Off., 1957. 40 p. 
Department of Agriculture. 
Marketing research report, 202.) pap. 


$0.25. 


Bibliographies 
Literature of aaricultural research. J. 
Richard Blanchard and Harald Ostvold. 
Serkeley, University of California 
Press, 1958. 241 p. 


California bibliographic guides. 


(University of 
$5.00. 
A bibliography of the basie reference 
books in agriculture, ineluding food 
and nutrition, Authors are leading li 
brarians in the agricultural field. 


Miscellaneous 


Army food advisor, March 1957. Wash 
ington, U. S. Govt. Print. Off., 1957. 
32 p. (U.S. Army Department. Tech 
nical manual, TM 10-401.) pap. $0.25. 


The Englishman’s food; a history of five 
centuries of English diet. Rev. J. C. 
Drummond and Anne Wilbraham. Lon 
don, Jonathan Cape, 1958. 482 p. 36s. 

First published in 1939. Present edi 
tion contains a new chapter by Doro 
thy Hollingsworth. 


Medical and veterinary importance of 
cockroaches. Louis M. Roth and Edwin 
R. Willis. Washington, 1957. 147 p. 
(Smithsonian Institution. Smithsonian 
miscellaneous collections, v. 134, no. 10; 
Publ. 4299.) pap. $1.25. 

Bibl. p. 112-37 
reasons why cockroaches are not wanted 


Gives some forceful 


Merchen Scal 


minerals at Co., Hutchinson, Kansas. 
MERCHEN SCALE FEEDERS 
offer continuous dry blending 


by weight 


The Carey Salt Company produces salt blocks for cattle that con- 
tain a percent blend by weight of nutritional minerals. W&T Merchen 
Scale Feeders were selected for the blending operation. 

If accurate blending of dry, free flowing materials is important 
to your production, Merchen Scale Feeders offer feed rates from 3 
ounces to 3000 pounds per minute, always maintaining accuracy within 
1% of the feed rate. The feeders compensate for changes in material 


density to maintain a constant feed by weight. 


Where a number of ingredients must be blended, Merchen 
Feeders can be electrically or pneumatically controlled from other plant 
equipment for automatic operation. Send for our free booklet M-33, 


“The Best Weigh is the Merchen Way.” 


2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 


CHLORINATORS and CHEMICAL FEEDERS 


for ® slime elimination 
© water treatment and purification 
4 ® industrial waste and sewage treatment 


co-a! 


WALLACE & TIERNAN 


INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, 


NEW JERSEY 
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When Your Meat Looks Its Best, 
/t Se//s Faster, 
Stays Saleable Longer 


Use Pfizer Acta 


The Low-Cost Way To Curb 
Color Fading, Reduce 
Smokehouse Time 


The sales-appeal of the processed meat in any retail show- 
case hinges importantly on its eye-appeal to the shopper. That 
means color! 

Today, it’s easy for you to avoid the sales handicap of color 
fading due to time and other factors such as fluorescent light- 
ing. Pfizer offers low-cost, easy-to-use Isoascorbic Acid and 
Sodium Isoascorbate for this protection. 

A few ounces of Isoascorbic Acid or Sodium Isoascorbate 
assures long fetention of the appetizing color that lures the 
shopper to your processed meats. 

Isoascorbic Acid is added during the chop to such products 
as franks, bolognas and luncheon meats—sprayed on pre-sliced 
ham and bacon. Sodium Isoascorbate is added to whole hams 
during the pump pickling operation. 

Protect your meat sales with Pfizer Isoascorbic Acid or 
Sodium Isoascorbate. 


Quality Ingredients For The Food Industry 
For Over A Century. 


CHAS. PFIZER & CO., INC., Chemical Sales Division 


630 Flushing Ave., Brooklyn 6, N. Y. 


Branch Offices: Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga.; Dallas, Texas 
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Announcing 


the newest, most 
economical, cooking indicator 
tag on the market 


RETORT-CHEX 


FOR STEAM RETORT OR WA 


PLUS... 

a complete new 
full-line of 
AT.1. Cooking 
Indicators 

for every need 
... and price! 


BATCH No. 
RETORT No, 


Aseptic-Thermo Indicator Company is proud 
to announce these additions to its long estab- 
lished quality line of COOK-CHEX. Any 
A.T.1. tag, when attached to a retort basket, 
will tell at a glance: 1) The retort basket has, 
or has not, been through the cooking process. 
2) It has, or has not, been subjected to proper 
cooking conditions. 


These facts are important because they elimi- 
nate the usual problems of: a wrong cooking 
schedule, keeping baskets in sequence, and 
the possibility of “losing” uncooked baskets! 


Both RETORT-CHEX and COOK-CHEX 
are now produced with a new, improved 
chemical formula which can be used for 
either steam retort or water cooking. A purple 
chemical ink turns to green only after your 
proper cooking conditions have been met. 
RETORT-CHEX are available as individual 
tags with or without reinforced holes and 
strings, or in tablet form. A.T.1. Indicators 
also prove excellent as a low cost, permanent 
record for your cooking-room operation. Be 
sure of uniform quality in your food products 
. . » Send today for a complete line of free 
samples and two informative pamphlets on 
quality cooking .. . “The COOK-CHEX 
Story” and “To the Technologist.” 


USE RELIABLE PRODUCTS BY 


ASEPTIC-THERMO 
INDICATOR COMPANY 


SEND FOR FREE SAMPLES AND PAMPHLETS 


ASEPTIC-THERMO INDICATOR COMPANY Dept: FT-4 
11471 Vanowen St., North Hollywood, Calif. 

Please send the two informative pamphiets and a FREE 
supply of new RETORT-CHEX for use with a cooking 
process of __.degrees F., for minutes. 
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around food. Authors are connected 
with the Pioneer Research Division, 
Quartermaster Researeh and Engineer 
ing Center, Natick, Mass. 


The old inns of London. Louis T. Stan 
ley. London, Batsford, 1957. 136 p. 
21 s. 

For the historical minded this 
alphabetical account of more than 100 
London Inns with historical associa 
tions, prefaced by an essay on the de 
velopment and historieal significance 
of the Inn from Chaueer’s day to the 
Dickensian eoaching inn. 


Proceedings of the Nutrition Education 
Conference, Apr. 1-3, 1957. Washing 
ton, 1957. 74 p. (U.S. Department of 
Agriculture. Miscellaneous publica 
tions, 745.) Apply. 


A treasury of superstitions, Claudia de 
Lys. New York, Philosophical Library, 
1957. 317 p. 

Chap. 3, p. 133-76, ‘*Give us this 
day’’ covers superstitions about food, 
but without citing authorities. 


ABSTRACTS 


—Compiled by H. A. Campbell 
ANALYTICAL METHODS 


Moisture determination. 

Conway, T. F., Coner, R. F. ann 
Situ, R. J. (Corn Prods. Refining Co., 
Argo, Ill.). Manufg. Confectioner 37, 27 
(i957). 

The detn. of moisture content by nu- 
clear magnetic resonance has been in- 
vestigated for products of the corn wet- 
milling industry and for confectionery 
products. The results were in excellent 
agreement with values obtained by stand- 
ard methods. The advantages of the 
method are: (1) rapidity, 3-5 min. re- 
quired per sample; (2) nondestruction of 
the sample; (3) most samples may be 
examd. on an ‘‘as is’’ basis; and (4) ean 
he applied to a wide variety of materials. 


Potentiometric titrations in mon-aqueous 
solution. III. Directions for choosing 
solvent-titrant combinations. 

VAN DER Hetspe, H. B. (Koninklijke/ 
Shell-Laboratorium, Amsterdam (N. V. 
De Bataafsche Petroleum Maatsehappij) 
The Netherlands. Anal. Chim. Acta 
17, 512-21 (1957). 

Contains tables and a no. of simplified 
eonsiderations, which will enable the anal. 
chemist not specialized in the subjeet to 
find suitable media for titration in non- 
aq. soln. of most of the acids and bases 
commonly encountered in anal. practice. 
Tables providing guidance in the titra- 
tion of mixts. of not too closely similar 
acids or bases are also given. Examples 
illustrating the application of these tables 
are ineluded, 


Rotation viscometer directly measuring 
the ratio of the shearing stress to the 
rate of shear. 

EISENBERG, H. (Weizmann Inst. of Sei., 
Rehovoth, Israel). Rev. Sei. Instr. 28, 
927-9 (1957). 

A rotation viscometer, direetly measur 
ing the ratio of the shearing stress to the 
rate of shear, is deseribed in detail. The 
reading, for Newtonian liquids, is ince 
pendent of the speed of rotation and, for 
non-Newtonian liquids, gives a direet in 
dieation of the dependence of the ap 
parent viscosity on the rate of shear. The 
principle of the measurement is as fol 
lows: A slit, the width of whieh is pro 
portional to the shearing stress, rotates 
tegether with the rotating eylinder of the 
viscometer; a narrow beam of light 
passes through this slii and falls on a 
photoelectric cell; the time of illumina 
tion of the photoelectric cell is propor 
tional to the viseosity. The instrument 
may be used over a wide range of vis 
eosities and rates of shear. 


BIOLOGICAL SCIENCES 
Biochemistry 


Studies on the biosynthesis of collagen. I. 
The growth of fowl osteoblasts and 
the formation of collagen in tissue 
culture. 

Jackson, S. F. anp Smita, R. H. (Med. 
Research Council, Wheatstone Lab., 
King’s Coll., London, Engl.). J. Biophys. 
Biochem. Cytol. 3, 897-911 (1957). 

A tissue culture method was devised in 
which suspensions of osteoblasts, obtained 
directly from frontal bones of fowl! em 
bryos, were grown in a fluid, fibrin-free 
medium. Maximum growth of the tissue, 
as measured by dry wt., with the forma 
tion of collagen protein, based on the 
estn. of hydroxyproline, was obtained in 
periods of up to 6 days. Appreciable 
amts. of protein-bound hydroxyproline 
were formed during the first 24 hr. 
growth period, but electron microscopy of 
portions of the same cultures failed to 
demonstrate the presence of any typical 
collagen fibrils. The subsequent forma 
tion of many characteristic collagen fi 
brils was not assoed. with a significant 
rise in the mean hydroxyproline content 
of the tissue. 


The biosynthesis of cell wall carbohy- 
drates. III. Further studies on for- 
mation of cellulose and xylan from 
labeled monosaccharides in wheat 
plants. 

ALTERMATT, H. A. AND NEISH, A. ©, 
(Prairie Regional Lab., Saskatoon, Sas 
katehewan). Can. J. Biochem. Physiol. 
34, 406-13 (1956). 

p-Gluecose-1-C", p-glucose-2-C"",, p-xylos« 
2-C", p-xylose-5-C", p-arabinose-1-C“, p 
glucuronolactone-1-C™, p-glucitol-1-C™, pb 
mannitol-1-C", p-arabitol-1-C", and pb 
arabitol-5-C™ were administered to wheat 
plants. The cellulose and xylan were iso 
lated after a period,of metabolism vary 
ing from 2 to 23 hrs. p-Mannitol and p 
arabitol were not converted to either cel 
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lulose or xylan while pD-arabinose was 
utilized slightly. The other compds. gave 
rise to both labeled cellulose and xylan. 
The glucose and xylose, obtained from the 
cellulose and xylan resp., were degraded 
by fermentation with Leuconostoc mesen 
teroides. Glueose and glucuronolactone 
were equally good precursors of xylan 
and were superior to the other compds. 
tried. They appeared to give rise to units 
for xylan formation by loss of carbon-6, 


A study of the metabolism of theobro- 
mine, theophylline, and caffeine. 
CornisH, H. H. (Univ. of Michigan). 
Dissertation Abstr. 17, 1201-2 (1957 
By the use of column and paper chro 
matography, pptn. of silver salts, and 
u. v. speetrophotometry, the major meta 
bolic products in man of the above 
compds. have been identified and quanti 
tatively detd. The extn. of methylxan 
thines and methylurie acids in the urine 
account for 65-75% of a1 g. dose of the 


above compds. 


The interaction of silicic acid with in- 
sulin, albumin and nylon monolayers. 
8S. G., Ho_t, P. F. anp WENT, 
C. W. (The Univ., Reading, Engl.). 
Trans. Faraday Soc. 53, 1500-8 (1957). 
Silicie acid reacts with insulin, albumin 
and amorphous nylon over a wide pH 
range but monolayers are tanned only 
near pH 6. Tanning requires (1) the 
combination of silicie acid with the pro 
tein or polyamide, and (2) further poly 
merization of the adsorbed silicie acid. 
The roles of ionie links and hydrogen 
bonds are discussed. 


Dephosphorylation of casein by plant 
phosphatases. 

Kumar, K. S., SUNDARARAJAN, T. A. 
AND Sarma, P. S. (Univ. Biochem. Lab., 
Madras 25, India). Enzymologia 18, 228 
33 (1957). 

Soybean and ground-nut seeds were 
found to contain a phosphatase capable 
of dephosphorylating casein. The enzyme 
has been purified from these sourees and 
has been characterized on the basis of 
studies on its substrate specificity, pH 
optimum and behavior towards metal ions 
and some reducing agents. From these 
studies it is concluded that the enzyme is 
similar to the citrus fruit phosphatase de 
seribed by Axelrod, but different from 
the phosphoprotein phosphatase present 
in mammalian tissues. 


The alkaline degradation of polysaccha- 
rides. Part I. Soluble products of 
the action of sodium hydroxide on 
cellulose. 

RicHakps, G. N. Seputon, H. H. 
(Brit. Rayon Research Assoe., Heald 
Green Labs., Manchester, Engl.). J. 
Chem. Soe. 4492-9 (1957) 

The major sol. products of the degra- 
dation of cotton h~drocellulose by boiling, 
O-free 0.5-NaOQH have been identified 
and in several cases their relative amts. 
have been detd. p-Glucoisosaccharinie and 
formic acid are produced in greatest amt. 
under the conditions used. 


THE FLEXIBILITY OF A LAB DRYER 
THE DEPENDABILITY OF A PRODUCTION DRYER 


NEW PILOT PLANT 


or any arrangement of groups of sections, can 
be zoned and controlled independently to 
provide widest possible variation of temper- 
ature, humidity, etc., where needed. Produc- 


FOR: tion technique and settings are determined 

accurately, transferred to the production dry- 
BERRIES ers without need for adjustment. Additional 
CEREALS sections are added easily and quickly at your 
COCOA 


plant. They are delivered as a complete unit 


pa with motor, fan, heating coils and conveyor 
COTTON SEED MEAL in place. Compact, made in two sizes, the 
FRUITS smaller being only 4-0” high and 3'-9” wide. 
NUTS Uses gas, electricity or steam for heating 
RICE element. Simple adjustment to regulate con- 
TAPIOCA veyor speed. Fully instrumented, has all 
VEGETABLES necessary controls and recording charts. It’s 
~<a a little giant of versatility — invaluable in 
arcn, 


the modern, cost-conscious pilot plant. Let 


Proteins, etc.) 
us give you details. 


FOR BETTER FOOD PROCESSING 
Sargent Dryers for Lab, Pilot Plant, Production (Conveyor, Tray, 
Tunnel) — easiest, speediest to install . . . less time than any other 
dryer on the market. Also, Sargent Feeds, Extruders, Granulators.. . 
Sargent Coolers. Special Machinery for Processing. 


CORPORATION 


PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Rood 
CINCINNATI 15 — A. L. Merrifield, 730 Brooks Avenue 
CHICAGO 44 — John Low & Co., 5850 West Lake St 
DETROIT 27 — Clifford Armstrong Co., 16187 Grand River Ave 


HOUSTON 17, TEX. — The Alpha Engineering Co., Box 12371 
CHARLOTTE, N.C. — W. S. Anderson, Carolina Specialty Co 
ATLANTA, GA. — J. R. Angel, Mortgage Guarantee Building 
TORONTO 1, CAN. — Hugh Williams & Co., 27 Wellington St. East 
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SARGENTS 


Dilatometric behavior of tristearin, trio- 
lein, and mixtures thereof. 
MAHADEVAN, V. (Univ. of Minnesota). 


Dissertation Abstr. 17, 1203 (1957). 

The thesis deals with the use of a 
dilatometer in studying some of the melt 
ing and solidification phenomena oceur- 
ring in the above triglycerides, and bin 
ary systems composed thereof. 


Microbiology 


The mechanism of degradation of cellu- 
lose by Myrothecium cellulase. 


Wairaker, D. R. (Natl. 
Lab., Ottawa, Can.). Can. J. 
Physiol. 85, 733-42 (1957). 


Researeh 
Biochem. 


A swollen cellulose was hydrolyzed by 
Myrothecium cellulase and the loss in wt., 
no.-av. degree of polymerization, and wt.- 
av. degree of polymerization were detd. at 
various intervals. The loss in wt. relative 
to the change in D.P. excludes endwise 
cleavage as the mechanism of hydrolysis. 
The change in wt.-av. D.P. relative to the 
change in no.-av. D.P. is shown to be econ- 
sistent with random cleavage. 


The coliform group. I. The boric acid 
lactose broth reaction of coliform 
IMViC types. 


CLARK, H. F., Gevpreicu, E. E., Kap 
LER, P. W., Borpner, R. H. ann Hvurr, 
C. B. (Dept. of Health, Education, Wel 
fare, Cincinnati, Ohio Appl. Microbiol. 
5, 396-400 (1957). 


Coliforms from 14 geographical areas 
of the United States were divided into 
12 types by their IMViC reactions. The 
4423 strains were examd. for their reae 
tion in borie acid lactose broth (BALB) 
which was incubated at 43° C. for 48 hrs. 
The data vary within relatively wide 
limits by loeations and even the sensi- 
tivity and specificity may not agree at 
each loeation. These variations between 
sample areas may account for the con- 
troversial data and interpretations for 
this and other methods for the detection 
of ++—— IMViC types. 


Utilization of inorganic sulfate by rumen 
microorganisms. II. The ability of 
single strains of rumen bacteria to 
utilize inorganic sulfate. 


Emery, R. S., Smiru, C. K. Fat 
To, L. (Dept. of Dairy Technol., Michi- 
gan State Univ., East Lansing). Appl. 
Microbiol. 5, 363-6 (1957). 


A survey of 10 cultures of rumen bac- 
teria revealed that only 5 utilized a sig- 
nificant amt. of inorg. SO, in the syn- 
thesis of org. S compds. and only 3 in- 
corporated inorg. SO, into their microbial 
proteins when cysteine was present in the 
medium. One of these cultures, Lachnos- 
pira multiparus, incorporated about equal 
amts. of inorg. SO, into glutathione and 
microbial protein. L. multiparus utilized 
less than 0.2% of the inorg. SO,. 
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The effect of catalase on the lethality of 
cobalt” gamma radiation for certain 
anaerobic bacterial spores. 

WituiaMs, N. J. anp Kempe, L. L. 
(Dept. of Baeteriol., Univ. of Michigan, 
Ann Arbor). Appl. Microbiol. 5, 366-8 
(1957). 

Catalase present in the suspending me- 
dium during irradiation significantly re- 
‘iueed the lethal action of y radiation 
from Co” for anaerobie bacterial spores. 
This finding supports the theory that the 
lethal action of ionizing radiations is at 
least partially due to secondary effects of 
the irradiation. Furthermore, such pro- 
tection of anaerobie bacterial spores is 
important when sterilization of foods 
contg. catalase is considered inasmuch as 
it will likely increase the dosage required. 


The influence of solvents on the bacterio- 
static and bactericidal action of or- 
ganic acids. 

Cooper, E. A. AND Gopparp, A. E. 
(Home Farm, Chalfont St. Giles, Bucks, 
Engl.). J. Appl. Chem, 7, 613-19 (1957). 

The influence of acetone and other ke- 
tonie solvents on the bacteriostatic and 
bactericidal action of certain organic 
using B. aerogenes, has been 
studied. The order of the bacteriostatic 
powers of the dibasie acids in nutrient 
broth was: maleic = malonie > malice > 
succinic; in the presence of acetone (7% ) 
their action was greatly increased and 
became equal at an inhibitory diln. of 1 
in 2500. Somewhat stronger solns. of the 
acids were required for disinfection in 
nutrient broth than for inhibition, and 
disinfection occurred at a lower pH. The 
germicidal power of the acids (15-min. 
test at 20° in absence of org. matter) was 
considerably inereased by acetone (20% ) 
or by ethyl methyl ketone (7%), but tri- 
neetone-dialeohol and ethylene’ glycol 
(30%) had less aetion. 


acids, 


Effect of carbonated beverages on bac- 
teria. 

Eagcon, R. G. AND GREEN, C. R. (Dept. 
Bacteriol., Univ. of Georgia, Athens). 
Food Research 22, 687-8 (1957). 

Four different brands of popular ear 
bonated beverages were used and the re 
sults obtained from each expt. were 
nearly identical. Escherichia coli, Micro- 
coceus pyogenes var. aureus, and Sal- 
monella enteritidis were the test or- 
ganisms. In every ease, after less than 
24 hrs. of incubation at either 4° C., 
25° C. or 37° C., all of the bacteria inocu- 
lated into each bottle appeared to have 
been killed when samples were plated 
onto suitable media. 


Surfactant-iodine complexes as germi- 
cides. 

BarTLeTtT, P. G. anp Scumipt, W. 
(West Chem. Products, Ine., Long Island 
City, N. Y.). Appl. Microbiol. 5, 355-9 
(1957). 

In the prepn. of nonionic surfactant- 
iodine complexes, part of the iodine is 
lost due to iodination of the surfactant 


and formation of an acid (believed HI 
The amt. of iodine lost in the reaction is 
dependent primarily on the surfactant 
used. While the major part of the iodin 
remains free and titratable, its proper 
ties have been modified by the surfactant, 
that is, inereased stability in dil. aq. 
sclns., elimination of staining, and re 
duction of skin and eye irritation; there 
by inereasing its applications in the field 
of sanitation. The combination of sur 
factant and iodine provides efficient anti 
microbial action against a wide variety 
of test organisms using test methods of 
primary importance for evaluating dis 
infectants, sanitizers, and detergent-sani 
tizers. 


Nutrition 


Study of the essential amino acid require- 
ments of men over fifty. 

S. G., SWENDSEID, M. E., Mu! 
CARE, D., GrirriraH, W. H. anp Basser, 
S. H. (Wadsworth Hosp., Los Angeles, 
Calif.). Metabolism Clin, Exptl. 6, 564 
73 (1957). 

The occurrence of a neg. N balance in 
older subjects when receiving quantities 
of amino acids both in synthetic form and 
as contained in egg protein, and substan 
tially in exeess of the amts. needed by 
most young adults to maintain N equil., 
suggests that the quant. requirements for 
one or more of the essential amino acids 
are increased in older men, 


Quantitative nutritional studies with 
water-soluble, chemically defined 
diets. I. Growth, reproduction and 
lactation in rats. 

GREENSTEIN, J. P., Birnpaum, S. M., 
WIn1Tz, M. anp Orey, M. C. (Natl. Can 
eer Inst., Bethesda, Md.). Arch. Biochem. 
Biophys. 72, 396-416 (1957). 

Mixtures of purified 
salts, vitamins (B and C), and p-glucose 
were prepd. in 50% aq. soln. and offered, 
together with a sep. supplement of fat 
sol. vitamins in corn oil to weanling rats. 
With precautions to maintain soly., the 
diet solns. were stable and H.O-clear al 
most indefinitely. Tests for the presence 
of microorganisms revealed complete 
sterility on standing at 37° for at least 4 
wks. No bulk was provided in these sol. 
diets, nor was a training period necessary 
for their ready imbibition. The diets con 
tained roughly 20% amino acids and 
80% glucose, equiv./g. to 4 eal., or equiv. 
ml. to 2 eal. The animals grew well at a 
rate of over 4 g./day on a diet the ‘‘non 
essential’’ amino acid ratios of which 
were modeled after that of casein. Lesser 
growth was obtained with diets modeled 
after other animal proteins, with diets 
eontaining fewer ‘‘non-essential’’ amino 
acids, and with diets modeled after casein 
but containing DL-amino acids, all how 
ever with the same or greater total N. At 
maturity the animals on a diet limited in 
‘*non-essential’’ amino acids were mated 
and produced satisfactory litters which 
were nursed to weaning. The young, 
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Here’s a Whole 
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which were smaller than normal, were 
divided into two groups, one fed on the 
same diet and the other on that with a 
full complement of ‘‘ non-essential’? ami 
no acids. Animals on the latter diet re 
eovered rapidly from their bad start and 
grew at a faster rate than did their litter 
mates. On mating within each group at 
the same time, the animals on the su 
perior diet yielded satisfactory litters 
which were nursed to weaning while those 
or the inferior diet now showed no preg 
nancies at all. 


Influence of dietary choline and protein 
on the level of phospholipid in the 
serum of the rat. 

ROSENFELD, B. AND Lana, J. M. (Bant 
ing and Best, Dept. of Med. Research, 
Univ. of Toronto, Ontario). Can. J. Bio 
chem. Physiol. 35, 845-52 (1957) 

Albino rats weighing 180-200 g. were 
fed diets contg. 5, 9, 19% protein. The 
influence of these diets, both with and 
without addnl, choline, on the level of 
serum phospholipid was measured and it 
was found that only in the presence of 
dietary choline, an increase of the pro 
tein content of the diet caused an eleva 
tion of the level of phospholipid in the 
serum. Measurement of the effect of the 
interval after feeding showed a signifi 
eant decrease of serum phospholipid 16 
hrs. after the removal of the choline 
contg. food. In choline deficiency no such 
effect was found. 


Dietary factors affecting the level of 
plasma cholesterol in humans: the 
role of fat. 

BeEVERIDGE, J. M. R., CONNELL, W. F. 
AND Mayer, G. A. (Faculty of Med., 
Queen’s Univ., Kingston, Ontario, Can.). 
Can. J. Biochem. Physiol. 34, 441-55 
(1956). 

Three dietary expts. have been per 
formed in which 36, 37, and 49 male medi- 
eal students and staff members partici 
pated as exptl. subjects. In each study, 
everyone consumed the same homogeneous 
formula diet for 8 days at which time 
they were divided into 5 groups. The 
averages of the individual % decreases 
in plasma cholesterol values were, resp. 
3.9, 15.9, 27.1, and 32.0. Except for the 
lowest of these values all the changes are 
highly significant (P = <0.01). In addn. 
to other conclusions that may be drawn 
from this work, these studies reveal that 
(1) there is a factor (or are faetors) in 
certain animal fats that acts to elevate 
plasma cholesterol levels, and (2) there 
is a factor (or are factors) in corn oil 
that aets to depress plasma cholesterol! 
levels. 


Effect of long-chain polyunsaturated and 
saturated fatty acids on the serum- 
lipids of man. 

Horuic, L. anp Craia, B. M. (Natl. Re 
search Council, Saskatoon, Saskatche 
wan). Lancet 273, 566-9 (1957); Dairy 

Abstr. 19, 1015 (1957). 

A comparison of high butter and high 
maize oil diets in healthy male subjects 
showed that butterfat raised the serum 
cholesterol by 5-10% while maize oil 
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lowered it by 20-30%. With a low fat 
diet there was no significant change in 
serum cholesterol after feeding butterfat 
for 10 days, the levels being well below 
the control values. 


Missing step in man, monkey and guinea 
pig required for the biosynthesis of 
L-ascorbic acid. 

J. (Natl. Heart Inst., Be- 


Nature 180, 553 (1957 


SURNS, J. 
thesda, Md. 

In the synthesis of L-ascorbie acid from 
p-glueose, the enzymes in rat liver ho 
mogenates can convert L-gulonolactone to 
L-aseorbie aeid. When L-gulonolactone 
1-“C was incubated with homogenates of 
rat, monkey, human, or guinea pig liver, 
only the rat liver showed ineorporation 
of “C into L-aseorbie acid. Conversion of 
p-glucuronolactone-6-"“C to labelled 
gulonic acid takes place, however, in mon 
key, guinea pig, and rat liver. 


The effect of intrinsic factor on the ab- 
sorption of vitamin B, in older 
people. 

CHERNISH, S. M., HeELMER, O. M., 
Fouts, P. J. aNp KonHustTaEpt, K. G. 
(Lilly Lab., Indianapolis General Hosp., 
Indiana Am. J. Clin. Nutrition 5, 651-7 
(1957). 

Low plasma levels of vitamin Bu were 
occasionally found among elderly people 
with no evidence of pernicious anemia. 
The oral administration of aetive intrin 
sic factor prepns. enhanced the absorp 
tion of vitamin By in those subjeets who 
showed impaired uptake by the Schilling 
test but had no signifieant effect if ab 
sorption was adequate. Prolonged ad- 
ministration of oral vitamin By raised 
plasma levels significantly. 


Biological value of the proteins of a va- 
riety of fish meals. 

BenpeR, A. E. AND HAIZELDEN, 8. 
(Bovril Ltd., 148 Old Street, London, 
Engl. ). Brit. J. Nutrition 11, 42-3 
(1957 

Twenty-seven fish meals and deodorized 
fish flours intended for human consump 
tion were examd. for net protein utiliza 
tion (N.P.U.) and 
cureass-analysis method. N.P.U.’s ranged 


ligestibility by the 


from 18 to 80, There was not consistent 
resulting 
from the defatting and deodorization 


evidence of serious damage 
whereby fish meals are converted to edible 
fish flours, 


Physiology 


Utilization of body reserves during ex- 
posure of mice to low temperatures. 

Hart, J. S. anp Herovux, O. (Natl. Re 
search Lab., Ottawa, Can.). Can J. Bio 
chem. Physiol. 34, 414-21 (1956). 

White mice acclimated for 4 weeks to 
6° C. had a body H.O eontent on an abs. 
and on a fat-free basis that was greater 
than that of mice acclimated to 23° C. 
When exposed to freezing temps., the wt. 
loss and loss of H.O were greater in the 
cold acclimated group. Fat was the major 
tissue energy reserve utilized under these 
conditions. In both acclimation groups it 


accounted for 85 to 89% of the total 
calories, the remainder being supplied 
mostly by protein. There was a reduction 
in heat of combustion of the fat of mice 
during exposure to freezing temps. that 
signifies an alteration in chem. compn. of 
the fat. 


Tooth decay. 
SOGNNAES, R. F. Sei. 
109-16 (1957 


American 197 


A discussion on the latest developments 
in research on tooth deeay. Recent exptl. 
evidence has indieated that there cannot 
be tooth decay without bacteria and a 
food supply for them. In the long run it 
is likely that the deeper secrets of dental 
health will turn out to lie within the teeth 
themselves and not merely in the environ 
ment. 


Toxicology 


Properties of the toxic factor in trichloro- 
ethylene-extracted soybean oil meal. 
Seto, T. A., ScHULTzE, M. O., PERMAN, 
V., Bates, F. W. ann Sautter, J. H. 
(Univ. of Minnesota, St. Paul). J. Agr. 
Food Chem, 6, 49-54 (1958). 

A bioassay with calves served as a 
guide in studies of the properties of the 
toxic factor in trichloroethylene-extd. 
soybean oil meal, which produces fata! 
aplastic anemia in cattle. The toxie fac 
tor is an org. eompd., which is assoed. 
with the protein fraction of the soybean 
oil meal from which it can be liberated by 
pancreatic digestion in small H,O-sol., 
dialyzable fragments. As it oeeurs in 
soybean oil meal, the toxie faetor at 65 to 
70° C, is stable at pH 1.5, but unstable 
ut pH 12.0. No eriterion, other than biol. 
effects, has been found by which the toxic 
faetor could be detected, 


A study of the effects of certain food 
emulsifiers in hamsters. 

ORTEN, J. M. AND DaJAnti, R. M. (Dept. 
Physiol. Chem., Wayne State Univ., Coll. 
of Med., Detroit). Food Research 22, 
529-41 (1957). 

Administration of 5 or 15% levels of 
polyoxyethylene-8-stearate (Myrj 45) and 
ot glycery!] monostearate to weanling 
male hamsters for periods of 22 to 28 
wks. resulted in only slight effeets on 
growth and ultimate body wt. as com 
pared with those of unsupplemented con 
trols. Average body wts. of the various 
groups at the 10- and 22-wk. periods of 
both series and the gains in wt. for the 
l0-wk. growth period were not signifi 
eantly different when evaluated by two 
differing methods of statistical analysis. 


FOOD AND FOOD TECHNOLOGY 
Additives 


Enzymes—in food products manufacture. 
Jostyn, M. (Dept. of Food Technol., 
Univ. of California, Berkeley). Western 
Canner and Packer 49, 21-32 (Nov. 
1957). 
A discussion of the significance of 
enzymes in food manuf. with regard to 
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specific uses of com. prepns., methods of 
preventing or promoting enzymatic 
elanges and characteristics of the enzyme 
reactions. The information presented is 
summarized in tabular form. 


Cereals and Grains 
Protein quality of oat varieties. 


Weser, E. B., THomas, J. P., Reper, 
K., A. M. BENTON, 
Lb. A. (Dept. of Agr. Chem., Oklahoma 
A & M, Stillwater). J. Agr. Food Chem. 
5, 926-7 (1957 

Comparison of 16 varieties of oats was 
made by feeding them to groups of rats 
as their sole source of protein. Consistent 
differences were observed between the nu 
tritive values of some of the varieties in 
4 expts. The levels of lysine and methio 
nine in the protein of the oat varieties 
were detd. but there was no correlation 
between the wt. gains of the rats fed 
these oat samples and the levels of lysine 
and methionine in the grain. Time and 
location of planting of oats were not im 
portant faetors in detg. the nutritive 
value of the oat protein. 


Experiments on the elucidation of the for- 
mation of bitter substances in cereal 
products. 

Rorue, M. (Inst. Ernahrungsforsch., 
Potsdam-Rehbrucke, Ger.). Ernahrunas 
forschuna 1, 315-28 1956 

The factors involved in the formation 
of the bitter taste in ground oats exposed 
to humid air at 36-8" have been charae 
terized. There are as follows: (1) ether- 
extractable, unsatd.-fatty-acid component, 
(2) a petr.-ether-extractable antioxidant 
component, and (3) a water-extractable 
enzyme which ean be absorbed on ALO,. 
The reported results indieate that it is not 
a lipase or a peroxidase but is postulated 
to be a lipoxidase. In the formation of 
bitter substances in cereals, the unsatd. 
fatty acid-peroxides split off O (which is 
transferred to the antioxidant) and un 
dergo polymerization, yielding products 
with bitter taste. 


Cocoa and Cocoa Products 


The composition of bloom fat in choco- 
late. 


CERBULIs, J., Clay, C. AND Mack, C. H. 
(Southern Regional Research Lab., New 
Orleans, La.). J. Am. Oil Chem. Soc. 34, 
553-7 (1957 

The compn. of the fat which has 
bloomed in chocolate was investigated. 
The type of center coated with chocolate 
appears to have no effeet upon the fatty 
acid compn. of the bloom fat. However, 
the rate of blooming was found to be 
affeeted by the center. The theory that 
the oils in coated nuts migrate to the 
surface has been disproved. The fatty 
acid content of the bloom fat has less 
unsatd. fatty acids than does the coating 
fat. 
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Fats and Oils 


The fats of life and soybean oil. 
Brown, J. B. (Director, Inst. of Nu- 
trition and Food Teehnol., Ohio State 


Univ.). Soybean Dig. 18, 6-10 (1957). 
Soybean oil, which eontains 55% or 


more of linoleic and linolenic acids, could 
supply up to 60 or 70% of essential fatty 
acids in the American diet. Soybean oil 
is a more potent souree of EFA than 
either corn or cottonseed oils before hy- 
drogenation. The problem of producing 
edible, unhydrogenated soybean oil is still 
largely unsolved beeause of flavor rever 
sion and poor stability. 


Fruits and Vegetables 


Physicochemical studies on starches. Part 
VIII. Further observations on the 
fractionation of potato starch. 

Cowlr, J. M. G. AND GREENWoop, C. T. 
(Dept. of Chem., Univ. of Edinburgh, 
Engl.). J. Chem. Soe. 4640-4 (1957). 

The fractionation conditions needed to 
achieve effeetive sepn., and min. degrada- 
tion, of the components of potato starch 
were examd. The amylose from com. 
starch samples had a D.P. about half of 
that of a lab.-prepd. stareh. The uni- 
formity of the structure of amylose in 
the granule is discussed. 


Enzymatic browning, reflectance measure- 
ments, and effect of adenosine tri- 
phosphate on color changes induced 
in plant slices by polyphenol oxidase. 

Makower, R. U. anp 8. 

(Western Utilization Research and De- 

vel. Div., U.S.D.A., Albany, Calif.). J. 

Agr. Food Chem. 5, 768-73 (1957). 

Studies on prevention of enzymatie 
color formation by adenosine triphos 
phate were made directly on plant slices 
by color difference (reflectance) measure- 
ments. Adenosine triphosphate prevented 
or diminished the color development in 
potatoes, apples, avoeados, mushrooms, 
and peaches, but had no effect on the in- 
trinsie activity of polyphenol oxidase en- 
zyme(s). Its effectiveness increased with 
conen, except when a considerable amt. of 
substrate, such as dihydroxyphenylala- 
nine, was added. The color-preventing 
action of adenosine triphosphate differed 
from that of ascorbic acid in that the tat- 
ter reduces the quinones formed in the 
reaction catalyzed by polyphenol oxidase, 
while adenosine triphosphate, as such, is 
not a reducing agent. 


Gels 


Structure of oriented gels of calcium 
polyuronates. 

STERLING, C. (Dept. of Food Teehnoi , 
Univ. of California, Davis). Biochim. 
Biophys. Acta 26, 186-97 (1957). 

Oriented Ca-alginate and Ca-pectate 
gels were made by permitting Ca** to dif 
fuse into a streaming sol. of the sodium 
polyuronate. These showed a more or less 
selective uniplanar and a uniaxial orieu- 


tation according to the evidence of X-ray 
diffraction patterns in the 3 major axes. 
Crystallinity was enhanced by freezing, 
by acidification, or by  re-ealcifieation 
after acid treatment. In all gels there 
was a rodlet type of form birefringence 
in each of the 3 orthogonal axes, the in- 
trinsic birefringence of the pectate sub- 
stance being neg. and that of the alginate 
substance pos. Deviations from these re 
sults—primarily due to adsorption bire 
fringenece—are described and discussed. 


Meat and Fish 


Studies on the mode of action of chlor- 
tetracycline in the preservation of 
beef. 

Jay, J. M., Wetser, H. H. anp Deatu- 
ERAGE, F. E. (Ohio Agr. Expt. Sta., Co- 
lumbus). Appl. Microbiol. 5, 400-5 
(1957 

Both org. and inorg. compds. were 
tested for their ability to reverse the 
chlortetracyeline-inhibition of chlortetra- 
eyeline-resistant Proteus in beef. None 
of the org. compds. which included B- 
vitamins, amino acids, purine and pyri- 
midine bases, and Krebs’ eyele interme- 
diates were effective. The following in- 
org. compds. were effective and are listed 
in the order of their effectiveness: tung- 
state, molybdate, Mg, Ca, borate, silicate, 
Sr and Ba. These findings appear to have 
supported an earlier hypothesis that the 
effectiveness of chlortetracycline against 
chlortetracyeline-resistant Proteus in beef 
is due to its ability to compete with the 
organisms for essential ions. 


Preservatives 


Preservation of food without heat. 

E. M. (Baltimore District, 
Food and Drug Admin.). Assoc. Food & 
Drug Officials U. 8. Quart. Bull. 21, 200 
10 (1957) 

A review of recent developments in the 
field of preservation using antibiotics, de- 
hydration, freezing, ultrasonics, chemical 
additives, enzymes, microwaves and radi- 
ation. 


Antibiotics in food preservation. 

We H. (Div. of Antibiotics, Food 
and Drug Administration). Science 126, 
1159-61 (1957). 

A review of the control of antibiotics 
in food from the public health stand- 
point. Several solns. are offered to allevi- 
ate the problem of antibiotics in the milk 
supply. 


Sugar 


New approach to use of sugar. 

Wapswortn, D. V. (Refined Syrups 
and Sugars, Ine.). Food Processing 18, 
30-2 (Oct. 1957). 

A new product called Multi-sugars 
made from reducing liquid sugar to dry 
sugar is described. The erystals are indi- 
vidual clusters composed of more than 
one sugar, and are brittle and somewhat 
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porous. Multi-sugars may be used in 
chocolate without grinding, in hard eandy 
and marshmallow. Smoother icings and 
cakes with finer crumb strueture and 
darker erust color are possible when 
Multi-sugars are used. Its greater rate 
o2 soly. and greater density make it suit- 
able for use in dry mixes. 


ORGANIC CHEMISTRY 


(+)-3: 4-dihydro-6: 
thylisocoumarin. 
Logan, W. R. aNp Newson, G. T. 
(Royal Coll. of Sei. and Teechnol., Glas- 
gow, Scotland). Chem. and Ind. 45, 
1485-6 (1957). 

The synthesis of the carrot compd. 
(+)-3: 4-dihydro-6: 8&-dimethoxy-3-me- 
thylisocoumarin is deseribed. This compd. 
has been known to cause a bitter off-flavor 
in carrots after keeping them in cold 
storage. 


8-dimethoxy-3-me- 


PACKAGING 


Factors affecting the heat sealing of poly- 
ethylene film. 

KNigut, R. M. aNp Funk, W. U. (U.S. 
Ind. Chem. Co., New York 16, N. Y.). 
Wodern Plastics 35, 133-6; 251 (1957). 

The results of this study of heat seal- 
ing show that there is usually a com- 
fortable operating region of time, temp. 
and pressure that will produce good seals. 
The fabricator would do well to operate 
sumewhere along the center line of the 
time/temp. belt, so as to avoid rejects 
due to uncontrolled fluctuations of con- 
ditions. Sealing gusseted films required 
slewer operation, particularly at high 
sealing pressures, not only because of the 
greater thickness, but because the nar- 
row operating range forees the operator 
into a lower-temp. area where the sealing 
time ean be reliably controlled. 


A study of the low-temperature brittle- 
ness testing of polyethylene. 

Horr, E. A. W. AND TuRNER, S. 
(ASTM Headquarters, 1916 Race St., 
Phila., Pa.). ASTM Bull. 58-64 (1957). 

It was shown that conventional low- 
temp. britteness tests (for example ASTM 
Method D746-55 T) did not give unique 
‘*low-temp. brittleness’’ values for poly- 
ethylene. The test results depended to a 
marked extent on the state of the speci- 
men, that is on the method of specimen 
prepn. If a test on notehed specimens is 
substituted, it may be better for assessing 
service-ability, since it gives a much 
closer estimate of the temp. limit for no 
failures. Further advantages are that it 
preserves the distinction between samples 
of polyethylene of different melt flow in- 
dex and that it avoids the necessity to 
prep., meticulously, large nos. of speci- 
mens. 


Technical developments in food pack- 
aging. 
Pererson, M. 8. 
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tainer Inst., Chieago). 
neering 2, 31-4 (1957). 


Package Engi- 


The author summarizes patents and 
new food packaging teehniques which 
have appeared in the last 18 months. 
Fifty-two patents and references in other 
journals are abstracted. Representative 
items include oxygen scavengers for pack- 
aging with products sensitive to oxidate 
damage, refrigerator cookies packaged 
between foil cookie sheets, test techniques 
for flavor permeability, a British eake- 
mix carton with metering flap and liquid 
measuring device, a plastic packaging film 
for meat which preserves its red eolor. 


Box-plastic bag shipping suggestions. 
EpiroriaL. 
(Nov. 1957). 
A light wt., economical, disposable eon- 
tainer for liquids, semi-liquids and pow- 
ders consisting of a plastie bag in a eor- 
rugated box is described. The specifiea- 
tion for the bag and box are diseussed. 


Packaging Parade 25, 61 


PHYSICAL RESEARCH 


Measurement of the specific surface area 
of fine powders. A comparison of 
the ‘‘gas-adsorption’’ and ‘‘air- 
permeability’’ methods. 

Matuews, D. H. (Road Researeh Lab., 
Middlesex, Engl.). J. Appl. Chem. 7, 
610-13 (1957). 

Measurements of specifie surface areas 
of 19 powders of various chem. and phys. 
types have been made by adsorption of 
N on to the powders at 77° K and by the 
air-permeability method deseribed by 
Rigden. The results obtained by the two 
methods were appreciably different, the 
areas obtained by the adsorption method 
being in all cases the larger. It is sug- 
gested that the discrepancy between the 
2 sets of measurements may be due in 
part to the existenee of an internal sur- 
face in some of the powders, which was 
not measured by the air-permeability 
method. 


PRODUCTS 


A process for synthetic manufac- 
ture of monosodium glutamate has 
been announced by the Amino 
Products division of International 
Minerals and Chemical Corp. The 
synthetic process is said to be the 
result of five years’ research con- 
ducted at the company’s labora- 
tories in Skokie, Ill. 


Marlex 50 polyethylene film for 
use as a low-cost packaging film has 
heen developed by the Phillips 
Chemical Co. of Bartlesville, Okla. 


According to the company, the film 
guards against moisture, 
and gases over a wide temperature 
range without becoming sticky or 
brittle. It is said to be to heat- 
sealable and can be printed on, 
using conventional methods. Sug- 
gested applications include ciga- 
rettes, food, candy, cosmetics, and 
toiletries. 


yreases 


EQUIPMENT 


New single-stage, inverse-type 
regulators are now offered by the 
Pure Carbonie Co., division of Air 
Reduction Co., Ine., 150 E. 42nd 
St.. New York 17, N. Y. These 
8100 Series carbon dioxide regu 
lators are designed to provide a 


substantially higher delivery rate 
and to maintain a more constant 
delivery pressure. They are engi- 
neered to meet flow-rate demands 
of such operations as bottling, core 
hardening, flushing molten metals, 
food packing, and inert-gas- 
shielded are welding. 


A machine that is said to be able 
to load cans into six-pack cartons 
at rates of 300 to 600 cans per min- 
ute has been designed for medium- 
sized canners and brewers by Con- 
tainer Corp. of America, Philadel- 
phia. 

Designed specifically to load Con- 
tainer’s six-pack can bands, the 
mid-speed multipacker works for 
both beer and canned food prod 
ucts, the designers report. 
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Using Salt Efficiently 
\ Producing Crystal-Clear Brine at 
Lowest Cost—by Self-Filtration 


Today, more and more companies are 


using a foolproof brine-making process 


BULK ROCK SALT SHIPMENTS UNLOADED 
DIRECTLY INTO STORAGE TYPE LIXATOR 


that produces crystal-clear brine from 
rock salt, without using supplemental filter 
beds or other filtering devices. This process 


takes place in the “Sterling Lixator,” a 
rock-salt dissolver developed exclusively 
by International Salt Company. Operat- 
ing on International's principle of self- 
filtration, the Lixator produces a rock- 
in purity and so 
brilliantly clean and clear that it can be 


"| STERLING]: 
|] ROCK SALT! -. 


salt brine so high 


used in many operations formerly thought 
to require highly refined evaporated salt. 


Here, briefly, is how self-filtration { 
works in the Sterling Lixator: A Lixator 
is filled with Sterling Rock Salt. Water, 
admitted near the top, dissolves salt as it 


STORAGE TYPE LIXATOR 


A. SALT STORAGE ZONE D. WATER INLET 
B. SALT DISSOLUTION ZONE E. BRINE OUTLET 
C. BRINE FILTRATION ZONE 


flows downward. While flowing down, the 
brine made in this way becomes fully 
saturated, and can dissolve no more salt. 
Still flowing down, this brine is complete!) 
filtered DY 
bottom portion of the Lixator. Thus, the 
Lixate Brine drawn off through a dis- 


the salt-crystal bed in the 


The Storage Lixator — designed for larger operations. This is a combination 
salt storage tank and dissolving tank. On delivery, rock salt is unloaded directly 


charge pipe at the bottom of the Lixator 
pure, and the 
only source of power used is gravity, 


is clean, crystal-clear 


which costs nothing! 


Other Lixator advantages. In addition 
to this superbly clean, fully saturated 
Lixate Brine, a number of other advan- 
tages are yours, when you use a Lixator: 


@ The Lixator permits salt storage and 
brine making at one location most con- 
venient to the point of salt entry. Pipes 
deliver brine to points of use. 

@ Because Lixate Brine is piped to points 
of use, the work of moving dry salt from 
storage piles to other plant locations is 
eliminated. This can produce substantial 
savings in labor. 


@ The Lixator automatically controls salt 
feed, water feed, and brine discharge. 
Rapid, uniform brine production is main- 
tained constantly, because in the Lixator 
there is no bridging, caking, or channeling. 


into the Storage Lixator. The rest is automatic. 


Many types of Lixators are available 
from International Salt Company. In ad- 
dition to Storage Lixators, there are Silo 
Lixators and Sterling Model Lixators— in 
numerous designs to suit any plant layout. 
And every Lixator operates on the eco- 
nomical self-filtration principle. 


For expert advice on the particular 
Lixator type that will do the best job for 
you, phone or write the nearest district 
sales office, or write to us direct. One of 
our sales engineers will gladly show you 
how this remarkable brine-making equip- 
ment can help you use salt most efficiently 
and economically. 


Using salt efficiently in its many in- 
dustrial applications calls for technical 
knowledge and experience. International 
Salt has both. Plus a con- 
tinuing program of research and develop- 
ment in salt. These things can be put to 
work for you, in your plant, to help you get 
the most out of the salt or brine you use. 


Company 


INTERNATIONAL SALT CO., SCRANTON, PA. 


Sa Atlanta, Ga.; Chicago, New Orleans, 

La.; Balti Md Boston, Mass.; Detroit, Mich.; 

St. Louis, M Newark, N. J.; Buffalo, N. Y.; New 

York, N. Y.; Cincinnati, O.; Cleveland, O.; Philadel- 

shia, Pa.; P Pa.; Memphis, Tenn.; and Rich- 
1, Va 


STERLING SAL 


“PRODUCT OF INTERNATIONAL SALT COMPANY, 


53 


— 
| 
| 
& 
af 
i 
Site 
* 
' 
|_| 


This piston-type “Votator Filler” that will fill up to 600 containers per minute will be 
manufactured by the Girdler Process Equipment division of National Cyylinder Gas 
Co. The firm has just purchased rights to the machine from Librascope, Inc. Everett 
Minard, its inventor, will be a full-time consultant on the machine. Various models 
that fill up to 1,000 containers per minute will be manufactured by the company. 


Koch Equipment Co., 2520 
Holmes St., Kansas City 8, Mo., has 
been appointed as exclusive dis- 
tributor in the United States for 
the German-made Diana’’ dieing 


machine. This machine is available 
in the U.S. for the first time since 
1941. 

It is said to cut a large variety of 
fresh, cooked, or semi-frozen meat, 
vegetables, or fruit into cubes. The 
machine is designed to dice cubes in 
from 3/16-inch up to two 
inches. It can also be adjusted to 
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sizes 


cut strips and slices in a wide range 
of sizes. Capacity is up to 3,000 
lbs. per hour. There is said to be no 
mashing or tearing of the product. 


The Foxboro Co., Foxboro, Mass., 
hus introduced a magnetic flow 
meter which will fit -in. flow lines. 
Previously the meter was limited to 
a minimum line size of one-inch. 

The new meter is said to be use- 
ful in ratio flow control systems 
where small flows are ratioed to 
larger ones, 


MEMORANDA 


A prediction that, within a few 
years, one of every two cups of 
coffee would be instant coffee, was 
made in a recent article by Charles 
Leister, vice-president in charge of 
purchasing for the Nestlé Co., Ine. 
Mr. Leister attributed a rise in 
consumption of nationally adver- 
tised and distributed instant coffee 
to the ‘‘fine Central and South 


American coffees comprising the 
blends. 

‘The quality of the coffees used 
in the established instant brands is 
apparent in taste tests,’’ he de- 


clared. ‘‘There’s nothing in the 


manufacturing process (of instant 
coffee) that could possibly disguise 
the flavor of whatever beans are 
used since there is no ingredient 
exeept coffee itself,’’ he added. 


Edward W. Meeker, manager of 
the Manufacturers and Consumers 
Service division of the American 
Sugar Refining Co., and a member 
of the Institute of Food Technolo 
gists, Was a recent guest speaker at 
a meeting of the newly organized 
Southeastern Section of the Ameri- 
can Association of Candy Tech- 
He talked to the group 
on the properties and characteris 


nologists. 


ties of sugar as used in the confec- 
tionery industry. 


PERSONNEL 


L. W. Horne, an [Fl member, 
who has been assistant to the di- 
rector of research for Kraft Foods 
Division since 1954, is now product 
research manager for the division. 

At the same time it was an 
nounced that W. J. Mahan, also a 
member of IFT, who was formerly 
product development manager, has 
been appointed assistant manager 
of the research laboratories. He has 
been with Kraft since 1953. 

Another change involving an 
IFT member is the appointment of 
S. M. Osri, formerly process engi 
neering research manager for 
Kraft, who is now research man 
ager for industrial produets and 
by-products utilization. As such, 
he will have responsibilities for re- 


search relations with products 


manufactured by Kraft Foods, 
Sugar Creek, Consolidated Prod 


ucts, and Sheffield Chemical divi- 
sions of National Dairy. He has 
been with Kraft since 1940. 


Four new appointments have 
been announced by National Dairy 
Products Corp., resulting from the 
consolidation of research activities 
of all divisions. 

Dr. Arnold H. Johnson, a mem 
ber of IFT, who has been director 
of research for the firm’s labora- 
tories at Oakdale, L. I., N. Y., be- 
comes research laboratories man 
ager with responsibilities for both 
Oakdale and Glenview, Ill. labora 


tories. Dr. Johnson has been with 
National Dairy since 1929 as a re 
search chemist. He is a recipient of 
the Gray Award. 


Dr. Clifford M. Hollenbeck was 
recently elected Vice President in 
charge of research by Wisconsin 
Malting Company, Milwaukee, Wis- 
consin. He has been Director of 
Research sinee April, 1956. 


Dr. Milton E. Parker, director 


and professor of food engineering 


at Illinois Institute of Technology, 


has resigned as president and di 
rector of Commerce & Industry, 
Ince. and of its wholly-owned sub 
sidiary, Sea Products Corporation, 
both of 31 State Street, Boston. 
Massachusetts which he helped to 


organize for the purpose of com- 
mercially utilizing industrial fish 
as a nutritional supplement in the 
milling of animal feeds. Professor 
Parker developed manufacturing 
processes and products for which 


extensive production and market 


and mari Dramatic 
ing plans are now being imple 
mented and for which U.S. patents Money-saving 


are how pending. He is now ae- 

tively engaged in cooperating with 

Irwin R. Tucker, prominent Chi- approach 

cago food broker, in’ interesting 2 
sponsors in an extensive educational! to blending, 
training course for food distrib 
uting company executives as origi- =@igspersing, emulsifying 
nally conceived by Mr. Tucker and 

now being considered for possible 


development of a five-year eurricu Gaulin Particle Control... plus GTA... 
lum at Illinois Institute of Tech- . gives you the right answer on the most 
noloey Some Typical inexpensive method to disperse, emulsify 
6° Applications of GTA or blend your product. 
Homogenizers in GTA Bulletin H-55. 
Sub-Micron Dispersers in GTA Bulletin 
William S. ‘‘Bill’’? Orton is now and extracts SMD-55. 
manager of the Heat Transfer divi- Beverage concentrates » RE* Colloid Mills in GTA Bulletin C-57. 
sion of Fabricated Metals, Ine. His Fruit juices ¢« Laboratory Homogenizers in GTA Bulle- 
. . and concentrates LH-55 
immediate as- tin LH-55. 
signment is. to Tomato products GTA shows how to: Improve uniformity; 
” Chocolate and stop separation; accent taste; improve 
expand the Butterscotch mixes texture; speed chemical reactions; reduce 
firm’s line of and syrups amount of materials needed; and easily con- 
~ evaporative con- Spices, spice oils trol and duplicate your product. 
aM sateen. cael and mustard It’s easy to try Particle Control. Rent 
GOousers am Baby foods a Gaulin Laboratory Homogenizer or 
coolers as well Sou Colloid Mill for only $75.00 a month and 
ps 
4 as the finned Ch d see how your product can be made better, 
a spreads faster and cheaper. 
ps pipe coils. Mr. Mayonnaise 
; Orton was presi- Dispersion of 
Le dae dent of Nels H. vegetable colors ‘ 4 
W. S. Orton Rosberg, Ine.., Dispersion of ¢ 


fruit pulp 


/ MANTON > 
and air conditioning engineering many classified 


and contracting firm in San Fran- applications in food — 5 


> laboratories and for 
eisco for the past seven vears. new formula 82 Garden Street, ~“___-—~_ Everett 49, Mass. 
During this time he served as con- development World's largest manufacturer of stainless steel reciprocating, 
P rotory, pressure exchonge pumps, dispersers, 
sultant for Fabricated Metals. homogenizers and colloid mills 
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Robert E. Felton, vice-president 
of the Felton Chemical Co., and a 
member of IFT, has assumed di- 
rection of all 
company promo- 
tional activities. 
Mr. Felton has 
been associated 
with the com- 
pany for 32 
years, having di- 
versified experi- 
ence in all 
phases of com- 
pany operations. 
For the past six 
years his activities have been een- 
tered mainly in the metropolitan 
area, working with research and 
production specialists. His new 
position will include coordination 
of the work of Felton representa- 
tives throughout the country. 


W. Tresper Clarke has been ap- 
pointed vice-president in charge of 
manufacturing for the cocoa, choco- 
late, confection- 
ery and ice 
cream divisions 
of William Neil- 
son Ltd. Mr. 
Clarke, a mem- 
ber of IFT, 
joined the firm 
two vears ago as 
chief chemist. 
He has been re- 
sponsible for ad- 
vanees in the 
technique of quality control for the 
company. He is well known in the 
chocolate and confectionery field in 
both the U.S. and Canada, and was 
credited with assisting in the estab- 
lishment of standards of identity 
for eocoa products, under the 
United States Food and Drugs Act, 
and in the improvement of military 
chocolate ration products during 
the last war. 


W. Tresper Clarke 


Two new sales representatives 
have been announced for H. Kohn- 
stamm & Co., Ine. William J. Lane 
has been assigned to the western 
Pennsylvania and West Virginia 
territories, while Howard Zimmer 
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will cover the Washington and Ore- 
gon territories. 

Mr. Lane has been with Double 
H. Produets Co. of Pittsburgh most 
recently. He has also been associ- 
ated with Mission Dry Corp. and 
Nehi Bottling Co. where he was in 
partnership with his father until 
1951 when it was sold. 

Mr. Zimmer, a pharmaceutical 
chemist, has been with Charles 
Pfizer & Co., Inc. as northwest sales 
supervisor, and for a short time in 
1957 was in product development 
for Carnrick Co. 


The Dry Solubles division of the 
Dodge & Olcott, Inc. plant in Haw- 
thorne, N. J., has been re-named 
the Dry Materials division with a 
recent enlargement which now in- 
cludes the processing of the com- 
pany’s spray dried flavors, season- 
ings, and perfumes as well as dry 
soluble flavors and seasonings. 

Executive appointments inelude 
William F. Ammon as director of 
the plant; Bryan J. McCabe, as- 
sistant director; Robert T. Ma- 
leeny, chief chemist; and William 
D. Rosenberger, plant manager. 


Ralph F. Schimmel, who was for- 
merly associated with Hilker & 
Bletseh Co., has rejoined that firm 
in the capacity of manager of sales, 
plant production, and new product 
development. 

Mr. Schimmel, a member of IFT 
and the Bakery Engineers, has 
been in charge of product develop- 
ment and production for the West- 
ern Bakers Supply Co. for the past 
two years. Prior to this, he did 
product development for the G. A. 
Goodrich Co. of Chicago. 


Paul J. Cardinal, who has been 
vice-president of the Vitamin divi- 
sion of Hoffmann-La Roche, Ine., 
for the past 10 years, has been pro- 
moted to vice-president in charge 
of industrial relations. At the same 
time, Robert W. Smith has been 
promoted from sales manager to 
general manager of the Vitamin 
division, replacing Mr. Cardinal. 


RECENTLY ELECTED MEMBERS 


John A. Abbott 
151 Mimosa Way 
Menlo Park, Calif. 


Robert G. Baltes 
1765 Camino Drive 
Forest Grove, Ore. 


Dr. Herbert Barnes 
General Mills Central Res. 
2010 E. Hennepin Ave. 
Minneapolis 13, Minnesota 


Ralph L. Barton 
177 White Plains Rd. 
Tarrytown, N. Y. 


Dr. Fred J. Baur 
Proctor & Gamble Co. 
MA & R Building 
Cincinnati 17, Ohio 


James W. Bell 
11850 Huggins Drive 
Silver Spring, Maryland 


Giovanni Beretta 

Inredeco, Ine. 

P. O. Box 146, Ridgeway Sta. 
Stamford, Conn. 


I. L. Blanchard 
Box 1055 

3342 Shawnee Trail 
Sparta, N. J. 


Samuel K. Blumenthal 
Blumenthal Bros. Chocolate Co. 
Margaret & James Sts. 
Philadelphia 37, Penn. 


Dr. John B. Boekelmann 
40 Sussex Road 
Tenafly, N. J. 


Donald H. Bornor 
National Dairy Products Corp. 
Oakdale, L. L., 


Anna L. Brower 
99-12 62nd Road 
Forest Hills 74, N. Y. 


Dr. Ross A. Chapman 

Dept. National Health & Welfare 
Tunney ’s Pasture 

Ottawa, Ont., Canada 


Dr. David B. Charlton 
P. O. Box 1048 
Portland 7, Ore. 


Carl D. Dumbra 
726-38th Street 
Sacramento 16, Calif. 


Luis Duran 
University of Seville 
Seville, Spain 


William J. Englar, Jr. 
101 Greenwood Ave. 
jattle Creek, Mich. 


Naney Ertle 
18505 Martin 
Homewood, Ill. 
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untreated 
starch 
gel 


starch gel 
partially liquefied 
by RHozyme 


starch gel 
completely liquefied 
by 


RHOZYME 


Diastatic Enzymes 


For controlled processing of food starches 


By using Ruozyme Diastatic Enzymes to solubilize, saccharify, or modify 
food starches, you can have more appealing end products and easier process- 
ing without impairing other vital food properties. As in the case of the 
starch gels shown, Ruozyme Diastatic Enzymes bring about specific, con- 
trolled liquefaction with no undesirable side reactions. 


This selective action, coupled with the simplicity and low cost of enzyme 
treatment, makes these diastatic enzymes efficient agents to perform many 
other processing operations such as . . . recovery of sugar from candy scrap 
by liquefying the starch and thereby permitting color and flavor removal at 
higher solids levels... helping to lower production costs of pre-cooked 
breakfast cereals by allowing processing at higher solids levels . . . improving 
the texture, grain, and shelf-life of bread. 


If you have a starch processing problem, why not write to Dept. SP for addi- 
tional information on Ruozyme Diastatic Enzymes? 


Chemicals for Industry 
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WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Ruozyme is a trade-mark, 
Reg. U.S. Pat. Off. and in 
principal foreign countries. 


Representatives in principal foreign countries 


George H. Ezell 
Univ. of Florida 
Citrus Exp. Sta. 
Lake Alfred, Fla. 


Harold J. Fagen 
The Nestle Co., Ine. 
555 S. Fourth St. 
Fulton, N. Y. 


Emilio P, Ferrari 
310 Ridge Road 
Rutherford, N..). 


Val J. Fischer 
9 Alan Drive 
New York City, N. Y. 


Marie R. Galda 
2715 So. 13th St. 
Omaha 8, Neb. 


Henry L. Gold 
415 Ocean Pkwy., 4A 
Brooklyn 18, New York 


Marjorie K. Hanstad 
Theo. Hamm Brewing (o 
720 Payne Ave. 

St. Paul 1, Minn. 


Lt. Col. John H. Harrison 
U.S. Vet. Food Insp., Det. 
4735 E. Marginal Way 
Seattle, Washington 


Richard E. Hey! 
2511 Webster St. 
Palo Alto, Calif. 


Dr. William Horwitz 

Food & Drug Administratio. 
Div. of Food 

Washington 25, D.C. 


Harold R. Ignall 
36 Huntington Terrace 
Newark, N. J. 


Dr. Aaron Ihde 
Univ. of Wisconsin 
Chemistry Dept. 
Madison 6, Wis. 


John F. Kennedy 
R. D. No. 1 
Cranbury, N. J. 


Roland S. Kennedy 
2°45 Union St. 

San Franciseo 23, Calif. 
Pernard R. Kesselman 
30-54 90th St. 

Jackson Heights, P. O. 
Flushing, N. Y. 


Arthur H. Kirsten 

1862 Hering Ave. 
Bronx 61, N. C., N.Y. 
Chester J. Kowalezyk 
4122 N. Monitor Ave. 
Chieago, Ill. 

Robert A. Klute 

72 East 15th Ave. 
Columbus 1, Ohio 
Melvin E. Kriegel 
Monark Egg Corp. 

601 East Third St. 
Kansas City 6, Mo. 
Ralph C. Lakamp 

5914 Bellmeadows Drive 
Cincinnati 24, Ohio 


4 
x 
4 \ 
| 
| 
| 
58 


C Edward Land, Jr. 
Takamine Laboratory 
Clifton, N. J. 


Carl E, Lanning 
153 Bobrich Dr., Apt. No. 26 
Rochester, N. Y. 


Howard W. Lincoln 
423 Ellerdale Rd. 
Hopkins, Minn. 


Dr. Dudley C. Martin 
Dept. of Horticulture 
Univ. of Kentucky 
Lexington, Ky. 


Nancy J. MeMullen 
Dow Chemical Co 
634 Building 
Midland, Michigan 


Jchn V. Metzger 

Minneapolis-Honeywell Reg. 
(o, 

Wayne & Windrim Aves. 

Philadelphia 44, Pa. 


Dr. Gilbert H. Nelson 

Chr. Hansens’ Laboratory, 
Ine. 

8015 W. Maple St 

Milwaukee 14, Wis 


Fredoon 8S. Nury 
2334 Carleton St. 
Berkeley 4, Calif. 


Di. Morton Pader 

Lever Bros. Co., R. D. Div. 
45 River Road 

Edgewater, N. J. 


Lewis A. Pardee 
Box 65 

Elmwood Park Sta 
Omaha 6, Neb. 


Dr. Walter Pilnik 
Obipektin Ltd. 
Bischofszell, Switzerland 


Jehn A, Pusinelli 
Griffith Laboratories, Ine 
1415 West 37th St. 
Chiengo 9, TI. 


Dr. Ronald E. Pyle 

Union Starch & Refining Co, 
Research Div. 

Cranite City, Til. 


D. Reason 
24 E, Adams Ave. 
Alhambra, Calif. 


Dr. Raymond Reiser 

Dept. of Biochemistry & 
Nutrition 

Texas A and M College 
System 

College Station, Tex. 


Dr. Willis H. Riesen 
Visking Company 

Div. of Union Carbide Corp. 
6733 West 65th St. 

Chicago 38, Ill. 

Joseph M. Rispoli 


561 Lorimer St 
Brooklyn 11, New York 
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Harold Salwin 
8643 S. Bennett Ave. 
Chieago 17, Ill. 


Dr. Carroll Schoonover 
Animal Product Dept. 
Univ. of Wyoming 
Laramie, Wyoming 


Carl T. Schrock 
The Nestle Co. 
Fulton, N. Y. 


Dr. Bernard 8S. Schweigert 
American Meat Inst. Foundation 
939 East 57th St. 

Chieago 37, Il. 


W. R. Sturdevant 
9 Camden Place 


New Hyde Park, N. Y. 


Thomas B. Sullivan 
212 Orehard Dr. W. 
No. Syracuse, N. Y. 


Yukio Takahashi 
544 Alger Drive 
Palo Alto, Calif. 


Edward P. Tennant 
Hy. U. S. Army Military Dist., 
Ft. Lawton, Wash. 


Fred W. Thomas 

P. O. Box 225 

Aleoon A. & M. College 
Lorman, Miss. 


Nelle Thrash 
Extension Bldg. Annex 
Athens, Ga. 


Charles J. Tressler 
147 Joyce Pl. 
Hawthorne, N. Y 


Dr. Matthew C. Urbin 
American Meat Inst. Foundation 
939 East 57th St. 


Chieago 37, Til 


Judson M. Vouk 
685 A St. 
Hayward, Calif 


Harvey A. Walzer 
395 Ocean Ave, 
Brooklyn 26, New York 


John Westhafer 
Rosemont Ave. 


New Cumberland, Pa. 


Joan Whaley 
Laurel Hill 
New York City, N. Y. 


William H. Wilson 

Crago & Sons 

Box 19, P. O. Newton, N.S.W., 
Aust, 


Howard J. Wolfmeyver 
613 Jeffrey St. 
Herkimer, N. Y. 


STUDENTS 
Carmine Caiazzo 


1128—64th St. 
Brooklyn 19. N. Y 
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G. Donalé Goerlitz 
Dept. of Bacteriology 
Univ. of Tennessee 
Knoxville, Tenn. 
Paul V. Gunning, Jr. 
225 Carlton Terrace 


Athens, Ga. 


Gordon D. Hartman 


Apt. 28H, Univ. Village 


Univ. of Georgia 
Athens, Ga. 


Henry J. Heffernan 
1510 S. Lumpkin St. 
Athens, Ga. 

Karl A. Hirzel, Jr 
97 Northwood 


Columbus, Ohio 


Murray Jaseolke 
Phi Epsilon Pi 


750 South Milledge Ave. 


Athens, Ga. 


Aloysius J. Knipper 
Boulevard 
Athens, Ga. 


Richard A. Lillie 
360 8. Hull St. 
Athens, Ga. 


Carriemae G. Marquess 
Georgia White House 
lowa State College 
Ames, Iowa 


Reynold F. Missall 
We Acre Trailer Park 


Route 3 
Athens, Ga. 


Iraj M. Nuban 

I’. Box 654 

Davis, Calif. 

Richard G. Peterson 
862 Gooding Drive 
Albany 6, Calif. 
Norman Rich 
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329 Street 
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Horticulture Dept. 
Texas A & M College 
College Station, Tex. 
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WANTED: FOOD TECHNOLOGIST— 
To study and develop newer methods of 
processing meats. Send resumé to Re 
search and Technical Division, Wilson & 
Co., 4200 8. Marshfield, Chieago 9, or 
phone WH 4-4600, x233. 


AVAILABLE: Food Technologist, M.S. 
June 1958. B.S. Home Economics. 6 yrs. 
exp. in promotional food work at con- 
sumer and professional level. Desire po- 
sition utilizing training and experience. 
REPLY BOX 587, Institute of Food 
Technologists, 176 W. Adams St., Chicago 
Ill. 


3, 


Excellent opportunity for Food Technol- 
ogist or Food Chemist with B.S. degree 
and two years of experience in Food Re- 
search or Product Development. Gradu- 
ate training helpful but not necessary. 
Applicant must be imaginative and able 
to project scientific findings into practical 
ideas. Ability to work cooperatively with 
others essential. This a permanent posi- 
tion with a growing single-plant food 
processing company near Fresno, Cali- 
fornia. Send resumé to BOX 588, Insti- 
tute of Food Technologists, 176 W. Adams 
St., Chicago 3, Ill. 


Sanitarian(s) wanted for expanding in- 
dustry operated sanitation inspection pro- 
gram. Applicants must have a college 
degree and experience as a Federal Food 
and Drug Inspector or experience with a 
state or local regulatory agency. Open- 
ings currently to be filled are Minneap- 
olis and New York, other openings soon. 
Excellent opportunity for intelligent man 
with an eye for the future. REPLY BOX 
589, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, Ill. 


AVAILABLE: Graduate Engineer 
Experienced in servicing all phases of 
food processing industry. Desire position 
in sales management, sales or technical 
service. Wide acquaintance with tech 
nical personnel in U.S. and Canadian 
food industries. Salary requirements five 
figures. REPLY BOX 590, Institute of 
Food Technologists, 176 W. Adams St., 
Chieago 3, IIb. 


CHEMISTS 


OUTSTANDING OPPORTUNITY 
FOR YOUNG MEN WITH 
HYDROCOLLOIDS OR FOOD 
BACKGROUND 


This opening is ideal for young men with 
specific academic training or approximately 
2 to 5 years experience in the field of hydro- 
colloids or foods. 


We are a growing, progressive industrial 
firm in the New York area with chemical 
products ordered by virtually every segment 
of American industry. Salary is open and 
-you will join a team that will allow you 
growth consistent with your abilities. Box 
FT 907, 125 West 41 St., N. Y. 36, N. Y. 


FOOD TECHNOLOGISTS 


An active, confidential service: Interview 
at your convenience. Call, write or wire: 
Gladys Hunting (Consultant) 
Drake Personnel, Inc. 

Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, Ill. 


LABORATORY SERVICES 


WISCONSIN for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 

Analyses, Biological Evaluation, 

Toxicity Studies, Insecticide Testing 
and Screening, Flavor Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P. ©. Box 2217 © Madison 1, Wis. 


Our 36th Year 


ANALY 
EVALUATIONS, CONSULTATION 
MAURICE AVE. at 58th ST., MASPETH 78, N.Y.C. 


Formerly FOOD RESEARCH LABORATORIES, INC. 


SERVICES TO THE FCOD INDUSTRIES 
@ Consultation on Food Problems. 
@ Analyses of food materials and products 
@ Flavor evaluation 
@ Product development 

Founded 1869 


Write for bulletin ‘Scientific Quality 
Control of Foods and Beverages” 
SCHWARZ LABORATORIES, Inc. 

230 Washington St., Mount Vernon, N. Y. 


at the Garrard Press 
510-522 N. Hickory St. 


Champaign, Illinois 


THE METHODOLOGY OF 
SENSORY TESTING 


. a symposium held at the 
Seventeenth Annual Meeting of 
the Institute of Food Technol- 
ogists, Pittsburgh, Pennsylvania, 
May 15, 1957. 


* * * 
ONE DOLLAR PER BOOKLET, POSTPAID 


* * * 
PLEASE REMIT PAYMENT, 
WITH YOUR ORDER, 
TO THE GARRARD PRESS. 
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No matter where you are... 


With Morton, you need 


There's no need to complicate your bookkeeping, risk ship- 
ping delays and quality differences just for the sake of having 
two salt suppliers. There's really no “safety factor"’ in it, 
either. For plant managers and purchasing agents in every 
field of industry are finding that it pays to buy all their salt 
from one supplier—Morton. It not only assures you salt of 
uniform quality, but Morton, the only nation-wide salt com- 
pany, offers you many advantages you just can't get else- 
where. 

Service in 48 states. Only Morton has 9 salt plants, ware- 
houses and sales offices from coast to coast. This means 
Morton can offer you complete salt service whether you have 
just one plant or several plants in different states. 

Any kind of salt you need. Morton produces, refines and 
delivers nearly 100 different grades of salt to industry for 
14,000 different uses. This means you can get expert, im- 
partial advice on which grade or grades will do the best job 
for you. 

Dependable delivery. Because Morton has mines, wells, 
and solar ponds in more than one location, Morton is better 


equipped to make delivery from alternate plants even under 


only one salt supplier 


adverse economic c 


ditions that might endanger 


your plant's continuous operation 


Complete technical assistance. 


Morton backs its sales- 


men with the services of salt research laboratory, the 
most complete laboratory of its kind in the world. While your 
Morton salesman can help you solve many of your salt’ prob- 


lems—everything fr recommending a different grade of 
salt to helping you plan a water-softening system or put in 
or modernize a brine installa n—he can refer problems he 


personally can’t ve to a Mort 
thorough analys 

We think you'll fin d it we 


Martan F 
Vviorton, For Ccompiete 


salt from 


n field specialist for quick, 


worth while to order all your 


write: 


nTormation 


MORTON SALT 
COMPANY 


INDUSTRIALW DIVISION 


Dept 


FT 4-58 


AG 


1 


LASALLE 


NC 


REET 
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FOR 
EVERYBODY'S 


ENJOYMENT 


ou wtll come to Norda 


You'll be sitting pretty, with Norda Flavors. 


You'll be prospering. You'll be selling 
more products more people like. The reason’s an 
old-fashioned reason: Norda relies on quality 


so that you can rely on Norda. 


F Samples, free, by sending your business letterhead to 


NORDA, 601 W. 26 St., New York 1, N. Y. * Chicago * Los Angeles * San Francisco * Toronto * Montreal * Havana * London * Paris * Grasse * Mexico City 
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